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. the Su percilia or Eye-brows. Book I. 
By means of this Organ, we diſcover the 


Magnitude, Figure, Dillance, Situation, Moti- 


on, 1 and Beauty,. of . Without 
it, as all the Animal düld be in 


perpetual Darkneſs, ſo it would labour under 


perpetual Inconveniencies, be & expoſed to per- 5 ö ; 


petual Harms, and ſuffer perpetual Wants and 
Diſtreſſes: But now, by this-admirable, Senſe, 
we are enabled to fee Aut chuſe wholeſome, 
yea delicate Food, provide burſelves uſeſd yea 


gaudy Cloathing, and commodious Places for 
Habitation and Retreat: We can diſpatch our 


Affairs with Alacrity and Pleaſure, go here and 
there as our Occaſions call us, and, by look - 
ing about us, can diſcern and ſhun: the Preciy 
pices ard Dangers which would deſtroy us; 
we can now, if need be, ranſack the Who 
Globe penetrate inte- the Bowels of the Harth, 
deſcend into the Bottom of the Deep, travel to 
the fartheſt Regions of the World, to acquire 
Wealth, to increaſe our Knowledge, or even 
| only to pleaſe our Fancy, and ſatisfy our Curi- 


And thoſe glorious Objects which full 
the Heavens and. the Earth, thoſe admirable 


Ex 
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3 : 
$ Ny, 
2 : 4 
22 q \ 
3 7, : | to 
x Te b 
DR : 
why, 
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ono Manner of "Knatomilts, © into the 


Kings 555 Tu 252 


eie , 0 5"o7A 
Soles LES The Eye SY "us" every, Boe dy 


CET lis | „„ rn ORR 


er tot up ang don by Cher aha Fa 

tune, Without | ouſe of Fabiration, and dep ived | 
of all the Plea res aid Cdnveniencics © Life. 
What A milerable State Would it be, to be con- 
1 Darkneſs, and never to be- 


Li: 9 Lad hnb 
pate” gi the U mt I; 


nf Which e ts Begeth Bf Sh 
moment, and the Warit, or 55 Delek of wh! 


we lament among dur Preateſt Misfortiines.”" 

thall therefore j 3 55 amine theft beautiful 
Structure of the Eye, from Whic h we. Feceive 
B ſo many Advantages. NA 


'$ 2. Föt our tea er e in. this 5 
Matter; 1 all divide this Organ, after \the | 


Parts, = the . le e yhich i i "the 


"Eye itſelf, fe d by th Tae 
torned Anil Secleroticu, And 1 2 | 


Tu ab and the External, © Which h Ar 


e-btows, the 125 Fen 285 = 
or Eyclids,” the Glandula 
Lachrymaljs or 15 mmominata, the. Carynbula and 
Punta Lag val, Kc. AW which we ſhall, 


on 


| deferibe in Order, beginning with the 7 | 
Parts. "And faſt of the Sper ll ot 9 Exe 


Are nothing aſe,” but th e Haits pla- 
ced above the Eye, which Ws to defend it 


from 


4 Of x the Superclia or. Eye-brows iS 


from Light when too ſtrong, and. eſpecially 
from Duſt, Mots, and ſuch other Corpuſcles 
floating in t the Air, as, by falling into the Eye, 
might hurt its tender Subſtance, or render it 
opaque and unfit for tranſmitting. the Rays 1 
of Light. ; 
984. Amongſt all Creatures, Man alone.) is 
Ae with Eye brows; becauſe his Skin i is 
ſmooth, and REP uently would. eaſily. allow 
ſuch Particles to ſlide R it as might hurt 
the Eye, did not d Nature 3 againſt that 
Misfortune, by placing above it t t thick 
Wood of Hairs. 
'F5. It is for the fame 7g that Th 
Caſſowar, that ſtrange, Bird, which, next to the 
Oſtrich, is the greateſt of. all we know, bein 
commonly five foot and a half in length from 
the End of the Beak- to the Extremity of the 
Talons, and which has not been ſpoken of 
by any of the Antients, nor ſo much as known 
in Europe, till the Year. 1597, that the Hollan- 
ders brought. one from Tudia ; I ſay, it is for 
the ſame reaſon, that this Bird js rovidad with 
a Row of black Hairs, like a Demicircle at the 
Top of the Eye, raiſed like an Eye: bro , 
becauſe the Skin of its Head and Neck 1s 
ſmooth and without Feathers: | But other 
Animals that have a rough plumaceous or 
hairy Skin, have no occaſion for Eye-brows, 
becauſe the Roughneſs of their Ska along. 15 : 
n to anſwer tht Xgl. "4 6 


Chap, L. Of the. Superclias or Eyechrows. 5 


# 8 6. It is to be obſerved, that the Ey e- 
4 brows: do always bunch out conſiderably. more 
chan the Eye, becauſe; of ſome Fat which is 
under the Skin in that Place, and becauſe of 


e Eminence of that Part An the frontal one. 
1 which lies under them. 


| The frontal Bone has! g| 1 n 9 
7 Eminencies, one above each Eye, formed by 
| the Separation of the two Tables of the Skull, 
which leave Cavities betwixt them commonly 
called the Frontal Sinuſes., It is upon theſe 
: 1 inencies that * Sper, are placed, any | 


7 7 7 ” 


4 | and tent 5 705 DO r oily: OE [6 O85 1 
9 7. There is yet, another NMechanin 
provided by Nature by which the Eye: brows 
are excellently well fitted for defending. the 
Eye, and 05K is, a Muſcle, which, by its Con- 
traction, draws the Eye-brows obliquely. down- 
wards, and at the ſame time does corrugate 
them, and make them approach one another. 
VOLTERVS Corrxx, in his Obfervationes z 
Anatomice, is the firſt I find who has deſcribed 
this Muſcle. It ariſes from the great Canzhus. of 
the Orbit, preciſely where,the 0s Naſt is joined 
to the n . of the Oc frontis, from 
which Orig 1 guar upward, and 
terminates 1 a * endon in the „in Wont 
the We . the ee ve ee 
845 . 1 POET 111 Sone : 


wack, 


6 -Of the Supereilla on Byebrowr. Bock . 


Some Anatomiſts {whoſe Opinion Cow yt, 
in His Myoromia Riformara, ſcems inclined to 
fab gut) reekon theſe Muſcles only two oblique 
* the Frogtals; but to me ay 2 

| 6f:'Ho con 2 „ whether "they" be 
eng diſtinct Muſcles, or only fact Pro- 
tons ons, provide hat their Vie bebunder- 

ſto ect”: {3 -.5 Fl Hass ee ID dme 

A . agree, that A Maſe 

ſtroe for Pulling the- F m. uely 

downward; and at the' 91 1 tire for 'c cnn 
king them, and making then ap noach one | 
another Their Ofighn's Fl Inſertion, and the 

Direction ef ther Fibres) ſhow lajtly that to 

be their Uſe; and _ they be! Trathed 

2 vel Depreſſore = gy: 

: 1105 „Fromithe Aciog 7 1 Muſeles pul 

Uhig S0 n and corny: We 


the 1 hae, Rege it is Wa e every 
body, When Walking abroad, or riding in a 
duty Road, (as all Of is have often done in 
Bun When the Roads are dry); 1 fay, 
| every body inhat/ Caſe pulls down His Eye 
brows. aS much as 1 2. that he may the | 
| better cover his Eyes, and defend them againſt 
the Duſt and Mots with which the Afr is thet 
Aled; 24, N ſecond Advantage wereap from 
this Depreſſion of Gf Eyebrows; is the break- 
ing and W che of Light, when 
the 
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the viſual Object i 15 too lumi inous, or when the 
5 Eye is placect in too bright a Light. Hence in 


chat the Eye may be” the better able to bear the 

Light, a Fart of which. is now. intareepted by 5 
che depreſſed ve-brows forming à kind of 
Shade on the Eye; and when the tos HT 8 
are not {ufficien For this A as ſometimes hapr 

W pens when the Light is very ſtrong, ve can aſſi 
them by applying our Maud to. Hur. oe 
Z oy which our Eyes are more-cffegtually- ſha 
b as to enable us to bear the "Light, 


7 WW otherwiſe” would dazzle and hurt 97 "Toa. | 


But when there is no Danger to our the either 


W from Duſt or Light, we pull pour fe prov, 
chat none ofthe, May 


ay be bia dat E 
of it may fall upon. om Hen den de 
Sight or Field of Viſion 1s-calarged, and 


the Objects above the Axzs,of Viſon ae now. 
ſeen: whereas, when the Eye-brows Were de- 
reſſed, thoſe. moſt remote from. t this Avis, 
| bei ſhaded by the Eye-brows,. up not be 
perecived, ty 

9 9. The Miacle Which pull uf our Eye 
| brows are the. Fronales,; they arile by a thin 
broad fleſhy. Beginning, from the uppe 

| of the Or frontys, from hence deſcendir 
are, S the Nai of the Eye-bro 
| which they malt Gerte pull ane 


"the at, ma be ſtopt 
* F * 8 4 We at _ oi. 
l 21 s . 
"Is "a Vp 15 7 — W * 9 f 25 - 
5 F #4 þ 7 as 6” 


W ſuch Caſes we alſo pull down. pur Eye-brows, 
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SECT. * HE. Fair or Eyelid) are 
al thoſe Parts which in time of 
Sleep cover our Eyes. They are two in number Wl 
for each Eye, viz. the ſuperior : and inferior. 
They are called  Palpebre,, 4 palpitundo, quod 
palpitarè et tremere W vrch ciriſſin en 
er frequents mum motum. 
8 2. Both ſuperior and inferior are compo- 
ſed of five Membranes and 2 Cartilag * The 
Frſt is the Epidermis or Scarf: kin, 17 which 
I need ſay nothing here. The ſecond is the 
Cutis or Skin, which is here very thin; and 
therefore, by Ariſtorle of old, it wðas ſaid to be 
Cutis fine carne; and it is upon this account 
that ſo many Authors, following in this the 
Doctrine of Ga L EN, have affirmed, that when 
it is cut, it does not coaleſce. It i 1s/ exceeding 
ſoft and laxly extended over the Eye-ids, 
that it may the better accommodate itſelf 
to the ties Figure of the Eye, and that 
it may be moved to afid again thereon with 
the greater Facility. Hence alſo it is, that in 
Fowls there are never any Feathers to be found 
upon their ee becaule their Roots = 
VE 
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have hurt the tender Subſtance of the Corned 
upon their leaſt Motion. At the Extremity of 
mcc Eye: lids this Skin does not terminate, but is 
turned over to their Inſide, by lining which it 


forms the fifth and inner Membrane of the 
Eye lids; which inner Membrane, at the Edge 


| of the Orbit, folds back again over the out- 


ward Face of the Eye above the Cohjunctiva to 


Which it is cloſely adherent, and Which is of 


ſome C onſequence to be remembered i in N 


| ſome of the Diſeaſes of the Eye: 


. This Skin is pierced at the Ed ge of” 


4 the Eye-ids, for the Paſſage of ſome Hairs 
called Cilia, © quia Otulos | celent ac tueantur. 
They ſerve as a Paliſado to preſerve and ſhade 
W the Eyes as the Eye-brows do, and to hinder 


any Filth or Flies fm tting into them. 


Hence it is to be obſerved, that when thoſe 
HFairs are loſt, a Symptom which frequently: 

follows a malignant Small- pox and Vleerations _ 
of the Edge of the, Eye-lids, the Sighjt 
is conſiderably impaired. GarEN of old 


obſerved this; but his Philoſophy could ner 
account for it. All he ſays amounts onhiy 
to this, that thoſe Hairs direct the. viſual Spi- 


rits or the Rays that ſhine forth from dur 


Eyes. But the true Reaſon is, that thoſe Hairs, 
by breaking and intercepting the adventitious 
Rays that come from the Heavens, or other 
Objects above the Axis f Viſion, render the 

inward Eye more dark; whence the Picture on 


| the Rerina becomes more clear and diſtinct: 


Vor. I. 8 En Juſt 


* 
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Juſt as in a Camera Obſcura, the Picture is al- 
ways the moſt diſtinct and lively, when no 
2 are allowed to enter it but thoſe that come | 
f e Object forming the Picture. 

Fri this we may ſee; why the Sight is com- 
ay: beſt: when' thoſe Hairs are black, and 
worſt when they are very fair or white; for as 
black Eye: laſhes are the moſt proper for 'ſha- 
ding the Eyes, ſo there is no Light reflected 
from their inner Side, which by entering; the 


Eye might efface or weaken the Picture on the 


Retina; whereas white Eye-lafhes reflect Light 
copiouſſy into the Bye," from which this 
Picture becomes faint and impe fect. We have 


| a beautiful Hiſtory to this Purpoſe recorded by 


PHILIPPUS' Moxxrrvs Optic. fic, bib. 5. 
cap. B.) which, i its + 
Fo "he) fn in His mg 
a in domo per T 
Nola novi e cu 2 22 
capitis, pere gulpchrurunigile pili 
ortu ſumme cunditli, quales ctiam per pubertatem 
barbi pili -prodierunt ; ber juvenilem vero in- 
clinantemque erate, omnium albedo agi ma- 
gifque remiſſa. Puer ir adbleſcenſque per diem 
ene 3 erat per noctem perſpicacior Ata. 
— or diurnam hebetudinem, notturnam- 
que. picucium ſenſit manifeſte 'deficere 
idem apud- ae e neee os 
illi gquidem Vas ut illuderent rapto, Jeu 8 
riundi grutid) atro TORE 25 ee = 


NEE. 1 TT EN FP 
* 
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lat intinxeres quo: 277 onfeſtine. f et Per- 
e, redditus eff; atramento 19 minus 


5 Nene! 3 5 5 75 5 37 1 A 75 . +7 GY 17 7 WT k FIR 3.1 


This is a very N and uncommon Ca 


4 and tho' the Author} does not account for it, 
Vet from What has been ſaid, it admits: of an 


eaſy Solution: For as black Eye: laſhes, for the 


KReaſons above noticed, are better qualified for 


darkening the inward Eye than white ones; 


tit can be no Surpriſe that this Youth - ſhauld 
have had his Sight improven by having his 
white Eyelaſhes . ack; ; and; it is as little 
2 durant that, in his younger Vears, and when 
= a Boy, his Sight was remarkably more dim and 
25 ted in Day-light than towards Night; 
for at that Time his Eye-laſhes being extremely 


white, they behoved to reflect a good deal of 


4 ra bookk Day-light into his ang more per- 


ps than they could well bear; and beſides 


985 the reflected Light, by mixing wick the 


Light coming from the Object. in view, beho- 
ved to make its Picture on the Retina more dim 
and confuſed. On both theſe accounts, his 
Sight behoved to be worſe in bright Day- light 
than towards Night, when leſs of this adventi- 
tious Light was reflected into the Eye; but as 
he advanced in Vears, his Eye-laſhes becoming 
leſs white, would reflect leſs Light into his 
Eyes; whence the Difference in nis Sight by day 


and by night behoved gradually to diminiſh, 


and c come nearer to what 1: is common and natural. 


- 5 There 
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+ There is a temarkable Story to the ſame 
Purpoſe recorded by my ingenious F riend tlie 
learned Dr. Russ E 1, in his Natural Hiſtory of ll 
Aleppo;a Book much to be valued for the many 
uſeful Obſervations he has given us on the 
Plague and other Epedimicul Diſeaſes: of tha 
Country. This learned Gentleman there ins 
forms us, That, upon a Principle of ſtrength- 
„ning the-Sight; as wellas an Ornament; it is 
“ pecome a genetal Practice among the Turkiſh 
Women to black the Inſide of their Eye: 
«lids; by apply ing a Powder called ni; 
2 and that this 8 ſometimes: practiſed gy | 
"the: Men, but 18 they regarded as 
4 piſh. N n [254 B 117 1 1 be 
This memorable Story ſive! to confirm tb 
juſt now mentioned fröm MoxALTYs, and 
at the ſame time ſhews, that it was not out of 
Wantonneſs that the Tur dyed that Captive's 
 Eyedlaſhes;'as MoxNarTus ſuppoſes, but from 
the EOS: they had of improving the 
Sight by it; and however trifling or uſeleſs 
this Practice of blacking the Eye-lids may bo 
looked on by fuch as. have not fully conſider- 
ed the Matter, yet it is obvious that the Sight 
mult receive ſome Benefit from it; ſeeing leſs 
Licht will be re ected into the Eye by the 
Edge of the Eyellids, from which the Pictures 
on the Retina, and the Viſion cauſed theredy, 
niuft be more perfect and diſtinct. T 
NOOR Eyes are extremely good, and whoſe 
7 Occaſions 
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Occaſions ſeldom: callithem to be attentive 0 
ects, as they have no need to black 
indeed be inſenſi- 


boo of any Benefit art ſing From, it. But ſuch 


ment. And it; ir a8 little fiir 


Jas have a weak Sight, or. hg are employed 
in Sewing, iv h like Fabtil ile Work, Cannot 5 
but be ſenſible of the Improvement made in 
their Sight by this black Colour. his Method 
ef improving the Sight; 1 imagine, was at firſt 
WW diſcovered by chance; but after it was diſco- 
vered, it needs be no Surprize that it became 
5 general amongſt; thoſe; Women, on account of 
W the more fubtile Work: they might have oc- 
caſion to be employed. ; m;/mote eſpecially that 
BE they found that it was looked on as an Orna- 
riſing, that,” when 


che Men, without Neceſſity, and contrary to 
che Cuſtom that Bas obtained among them, 
imitate the Women in this Practice, ſuch are 
regarded; as foppiſh, as the Doctor informs 
us. But 0 e fo. the Membranes of the 
2 ye-lids, ! fen 6 15 J 

* 4. The ohind Nen ofthe Wye n is 
the. Membraiia - adipoſa.' or celluloſa,. which is 

likewiſe-very thin, becauſe there is ſcarce any 
Fat ne in its Cellule; It is this Mem- 
brane which ſwells ſo exceſlively i in the Small- 
pox, from the Depoſition of an acrid Serum into 
its Cellules, which are thereby vaſtly extended. 

The fourth Membrane of the Eye li is car- 
nows, Cans is nothing but an Extenſion of the 

4011 orbicular 


- ” 


I i4 Of the Eye-lids and Laſhes, Book 1. 


orbicular.- Muſcle. At the Extremity of this 
Membrane is. attached a ſoft thin broad Carti- 
lage called Tarſus, propter ſiccitatem, quod carnis 


ſit expert for which reaſon the Back of the 


Foot bears the ſame Name. Its figure is like 
the Segment of a Circle; it is convex in its 
Outſide, but concave on the other. next the 


Eye, by which means it keeps the Eye-lids, 
to whoſe Extremities they are attached, equally 


extended over the Eye, and diſpoſes them to 
be moved to and again thereon without 
Wrinkles. Theſe Cartilage are covered with 
the Skin externally, and with the inner Mem- 
brane of the Eye-lids internally. Upon their 
inner Side, next the Eye, there is a Range of 
ſmall ſebaceous Glands, called from their firſt 

Diſcoverer Glanduls Meibomiæ. They ſeparate 
a ſort of Balſam from the Blood Al's they 

ſend. to the inner Edge of the Eye-lids. by 


excretory Ducts which open thereon. Theſe 


Glands, together with their Excretories, are 
well deſcribed by the famous MorGacni in 
his Adverſaria, who therefore deſerves to be 
conſulted thereon. The Uſe of this Balfam is 
to defend the Edges of the Eye. lids from being 
excoriated where they ſtrike upon one another, 


and to keep them from Concretion in time of 


Sleep, as ſometimes happens, when, from any 
Diſeaſe in theſe Glands, this Ointment is 


either wanting, or has lat its balſamic 
„„ eee 
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| Quality; a Caſe which Hrequently occurs in 
| Praftice. © | 
The fjth and laſt Membrane of the Ez ven 
is exceeding thin and delicate. It liges the 
Inſide of the Eye- lids. Some will have this 
Tunicle to be a roduction of the Per ioſteum, 
which lines the Orbit internally: But to me; 
as I have hinted before, it appears rather a Pro- 
duction of the Skin which covers the E A 
externally, and that for theſe Reaſons: 
Imo, Becauſe they are both ſo cloſely con- 
joined and confounded together at the Edge 
of the Eyelids, that they, cannot be ſeparated * 
without cutting their Subſtance; which 
ſcarcely happen, were they diſtinet M embranes 
only j joined together.. 

240, A. ſecond Reaſon may be FED ATE from 
what Ru ys ch obſerves, in his He Theſaurus, 
concerning the Structure of this inner Mem- 
brane. He there tells us, that over all its in- 
ternal bebe next the Eye, it abounds with 
nervous Papille, by means of which it is endow- 
ed with dach an exquiſite Senſe, that the leaſt 
Particle of Sand getting betwixt it and the Eye, 
occaſions an unſupportable Pain. - Theſe: ner- 
vous Papille with which this Tunicle abounds, 
and which render it ſo ſenſible, eſpecially when 
inflamed, ſeem to me a very ſtrong Argument 

for its being th ought 'a Continuatien of the 
Skin of the Eye-lids, rather than of che Perioſ< 
eum FIG the Orbit, vr” never has —_ 

0 


{a it molt; certainly do 
may 78 be {cparated, /asj has alſo bæen ob- 
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of th thoſe nora; Pagille wich which the, Skit 
d Membrane of the | Eye-lids 
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ABR uh, hen, any. of. the Eye-lids.hap- 


2 to he reny exſed, Np vet have their inner 


urface expoſed to the Air, as in the Diſeaſe 
called Edtrqbion, this Membrane at laſt beoomes 
dry, and appears altogether like the Skin, as 
MA1TRE, JEAN, well hſeryes (Maladies de 


I Ogil, chap. .)] Non do I ſeehom this Tunicle, 


if it were a Production of the Ferioſtaum, could 


be conceived to fold back again at the Edge 
| of the, Orbit, and te extend itſelf over the out- 


Face of the Fye above the Conundtive, 
„ande from which it 


ſeryed by 00 . d. «6 Ah, 6, 
And, other 1 edits; 10 2Þ-Froc on 51} 
8.5. of. oo lids; is to cover 


the Eye, to, 5 fend it againſt ſtrong Light and | 
other external Injuries, and, hy their, quick and 
frequent Motion, to diffuſe equally, over the 


whole Cornea the Liquor which comes from the 
Glandula lachrymalis, by yhiek means the Eyes 


are continually moiſtened, waſhed, cleaned, 


pain ed, and, made more tranſparent, for the 


er tranſmitting the Rays of Light. 
$ 6. That, our Eyes may ſuffer: from. ftrong 
Light, / 2s well as from groſſer Matter, is 
obvious = every one's Experience, and is 


further confirmed. by that memorable Story 


. 
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of XEN OR oN's Troops, mag whom were 
blinded by the bright Light reflected from the 
Snow thro* which they Were obliged to march. 
This Story is recorded by GL EN de Uſu Par. 
tim, Lib. x. where, i Confirmation of the 
fame Doctrine, he alfo takes Notice of thoſe 


Js 

r 

4 miſerable Captives Wh 0 Dionyſits the Tyrant 
2 of Sicily uſed to bring forth from the dark 
2 Dungeon in which, they were con ed, into a 

is white-well 1 ghted Room; and who, not being 

; able ts bear this ſudden Tranſition from Darks 

” neſs to ſo bright a 'Lig ht, were thereby 1 im- 

10 mediately blinde. I 

8 \ The fame antielit At there ald ob. | 


ſerves; that no body” tan Took: ſtec abe 
the Sun for any * Time together, without lofing 
his Seht! Which  Misfortwi e, he Lys, has 
happened to many, who, from a Deſirg to ſee 
the: f ro: reſs of an eli Je, were 10 imprudent 
as td Keep their Eyes. 55 on this firy Globe 
for a aderabſs K Ine, b by which they were 
5 151 Wenne z and Tach as Meh not inded 

ad their Siglit ſo mn rt. he Ras | 
Ep en, Th Fre 


1 21110 bag aig ods 
us Story of ATTI ELV Recvios 
batte Proof of what cut Frs 
from ſtrong Light. "This noble. 'X 
. Rome, ſo famous Torhls Faithfulne in Aceh 
bis Word to his Enemies, tho” it = 9 
Lass of his Life, Having been tak en b 
 Carthaginiatit in the firſt Pu War, was . 
bh Vor 5 C to 


hs, 
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to Rome to adviſe an Exchange of Fe 
but he perſuaded the contrary in the Senate, 
and desen ai his Return to Carthage, 
for a Puniſhment, they cut off his Eye-lids, 
and expoſed him to the Sun, whoſe Light he 
could not long bear without being bhnded ; 
as FABRICIUS: ab, Aquapendente'oplerves frog 
the Roman Hiſtorians, .'/ (0411 2d 1100 (ortho 4 
From theſe Hiſtories we may Ee bt what 
Uſe our Eyclids are in defending dur Eyes a- 
Rn; ſtrong; Light, and. why; when it is very 
ng, we ſhut our Eyelids ſo as to 1 
open only a very ſmall Slit, by: which 7 0 
a Part of the Light is intercepted, hi 
entring our "0 a them, 3.4 
our 81 ht. VET 23 Ga. 22 5 21 1 1135 54 


i Pong ande Le 
eir Sight f . by: 
ſome ſuch 


Colours, 12 5 which the Eyes being turned 
ed and ſtrengt | ened;; for being KEE!) f rom 
| igue ey ſuffered None) the” 
luminous Objedt, they apy recover ö 
again, ſo as to be able to bear the Light of it th 
Object for ſome Time longer! W 
87, Crulkacrous 1 71 5 ile 
Locuſta, Gammarus, Pa 5% Want 
| nee e in 


Chap big of the Eyelid; and 1 fret, 


xet ul or eech be wsd * : 
ful, and an Irapediment to their Sigit; for, 
had Nature eztendrd their hart cruſtaceous 
Skins over their Eyes in form df Eye-lids, 
they could not have been moved to and Again 
upon their Eyes; at the ſame time, were it poſ- 
ſible they could b be moved, theywould neceſſarily 
hurt the tender Eye, in place of "defending it: 
Therefore provident Nature has wiſely contri- 
ved another Method by which their Eyes mig ght 
be ſecured from external Injuries, and that is 
the Hardne&-:of/:the!! e which in theſe 
cruſtaceous Creatures exatly teſetnbles the Horn 
of: A Lantern; and therefore is not to be hurt = 
by ſuch Particles as their Eyes are commonly 
expoſed t && ss omit vg Tf e Fe 
FakRICIUS a pendent affirms, that 7 
= this horny Hardnefobtains) not only in crufta- 
» WH ceous Animals, but __ all eee 15 5 
i exception, that want Tye· lids for an 
. their Eyes! I 2 py is, 
(fays'the). de Ocul, p. 1. cap. 2. et ii quorum 
oculus pulpebra non'tegivur, ita dura eſt cornea, uf 
: exacte rorm Iaternarum tHgrdiratem quogue Pre e 
| ferut. Theſe are Fazx1etvs's* Words. Bit! 
. in this J apprehend he is miſtaken; for tho; I 
do not deny that in A imals that walt F. Eye Ads 
5 the Cornea is commonly much firmer aud bard- © 
y er than in Man, and other Creatures that _ 
kein with 1 Eye kids; 2 Ver in watt felt 
15 Animals 


3 5 


10 chat „„ eee e 
There is yet another Mackanifin 75 | which 
| Y, f e Wen are. t [= 


wir hgry dinary Dans 

er, or when 7 Wege Fer a8 = 
deen excellently — obſervell bx the fame 
FA4BRIC1vS. in the above quoted Treatiſe de 
Ocudo :=No Animalcan fleep eaſily while the 
Light is ſtrong, unleſs its Rays be kept from fall- 
_ upon their Eyes This therefore is one 
Reaſon why Animals that are ex poſed to bright 
Light are W ſome with Eye-lids, ſome 
with deep Sinuſer, by means of which they can 
ſnade their Eyes, for intercepting the Light 
which otherwiſe, would oon diſturb their 
Reſt. 7 BWI RS oy 9 1711 

$8. But ry Fiſhes are deprived bock of 
Eye-lids and theſe Sinuſes, —.— 5 they have 
no occafion for either of them: For ſince they 
conſtantly reſide in Water, their Eyes are not 
expoſed to Air, Smoak or Duſt, which would 
dry, hurt, and obfuſcate the Eyes, of Land- 
Animals, were they not perpetually moiſtened, 
cleaned and poliſhed by the fe 4 5 Juice 
and Motion of the Eye ids ; and moreover, 
the Cornea, of ' Fiſhes: being commonly more 
ſum and hard than in Land-Animals, can re- 
ceive no Hurt from ſuch Particles as their Eyes 
are 


— 
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bei uſually. expoſed; ta. Neither in Sleep have 
they occaſion. to cet their Eyes; beeauſe 


the Water, in which! they are, intereepts ' a 


Part of the Light, and renders it leſs fit to di- 


ſturb the Reſt] by its Brightneſs: and beſides 
when they would ſleep, they; can deſcend into 


the Bottom „ or hide themſelves 5 


among Stones Herbs, or Mud, ſo as to n 


all the Ends of! Eye-lids,, / IE Oo we 342 7 
8 9. But thoꝰ Fiſhes commonly want Eye- 


lids, + yet it has ſinee been found, that Hows 
ders, Plaiſe, - Soles, and all flat Fiſhes, are 


excepted from this Rule, and have Eye-lids | 


wherewith they can cover their Eyes as need 


requires. The Reaſon of which ſcems to be, 
that this Sort of Fiſn are not ſo Nimble as 
others in ſwiming, being only able to move 
their Tails, their chief Inſtrument of Speed, 
upwards and downwards : Wherefore theſe 
Fiſhes,/ in a Storm, do not betake themſelves 
to the deep Sea, at the Bottom of which they 
would be in Safety; but they dig themſelves 
Holes in the Sand, as J have been informed; 
which ſecures them from being thrown upon 


the Beach or — Now, if they had not 


Eyerlids, the ſnarp Points of Sand, vlt they 

are making thei Beds, would. ſcratch and cut: 
the Tunics of theit Eyes; whereby the Haufe 
parency thereof would 4 — deſtroyed, and con- 
e e 10 1 en wenne ä 
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0 is an add tional Proof how? erfect 
every COS vin 8 a portant Gu 
here bee, th r altho”. the ,, Hz 19 Ti 1 25 > 
Firmneſs of the ( 0 5 near is In the n 10 g 
Se to their Eyes, as to render Eye-lids/ un- 
uy ; yet theſe Creatures are ane to 
Bade eli ing g analagous to Eperlids, where- 
with they 3 and wipe their Eyes from time 
to time. The Reaſon” of Whieh is, that In- 
ſects reſide conſtantly i in Air, Wich, by means 
of the Smoak, Duſt and Moats: with which it 
abounds, would ſoon obf cate and tarniſh the 
tranſparent Eye, .\ were. it 2 t 8 wiped and 
ckaned as need x requireslE©+ (2: 12 
: e Inſtn Ants; ney 197 8 this Work, 5 
are cke Fore- legs ad tl Selers 
But whatever the Uſe may. be. 
in cleaning the 1 yes, they are moreover, in all 
probability, a good Guard. to the Eyes and 
ead in their Walk and F light, bing them, 
by the Senſe of F ecling, to, diſcover ſuch An- 
noyances, which, by their Proximity, may 
perhaps eſcape the Reach of their Eyes and 
Sight; for it is manifeſt, that Inſects how: their 
Eyes with their Fore- legs as well as Antenne ; 
and conſidering that as they walk along, they 
are p ally feeling and ſearching before 
them with their Feelers or Antenne; 1 cannot 
help thinking, that, beſides wiping and clean- 
ing the Eyes, the Uſes above named wr" 
alſo 


” To 


Aſo e of 
ly probable tha 


change their C Q 
ſelves to vari us, 
alyays the fa | 
which Inc. e 
it ſhould 55 prejne 


der and delicate 
NTanuy teſide in the Air, 

Qua ds Fo owls, | are Ange 
1 8 7 5 1775 : Ehen „ Wherewith, ic 


of Sleep, they cover Rei IN es, par 
fend them againſt external J njuries, and 


þ oth 105 jp LAY contrary, 
a 5 5 7 


Pg 


1 part . 
57 to Ra = the; Light, Which He falling 


their Eyes, would greatly ſturb 
Ret; b but, at other times, as jo been 1 70 
obſerved, theſe, Eyed are ny | 


. ² 
- 


* C7 the Eye-lids a and Laber Bock L ; 


on the es, for cleaning, waſhi and 
bing t 55 5 pep nd which is e 
Aale, this Motion on is ſo very quick, . khat X does 
not in che leafk h binder 1 OE _ 7 
Every body knows, that 55 a burnin ; Coal 
be nimbly moved round in à Circle with | Gy- 
rations continually r repeated, the whole Circle 
will appear Eke Fre. - Ihe Reaſon of which 
is, that the Senſatien o theCoal, * in the ſeveral 
Places of that Circle, remains im preſſed on the 
Senſorium, until the K return” again to the | 
fame Place; for the Motion een in the 
Bottom of the Fye by Ligh iht, and thence prö- 
pagated to the Senſorrem, Are of a laſting,” and W 
conſequently of a: Pare 7. —.— and thefts 
| fore, four E) ye-lids pa 


apr Eo 118805 
1 our any Object WII 
always ont Ag 227 10 u ble Inter- 
ruption from the quick Motion of the Eye. 
ids paſſing over our Eyes ae this Me 
the Reaſon why Nature has "endowed ot 
Epedids with fiich a quick twinklng Motiofi. 
§ x2. The Muſcles where! vi 1 the Eyed 
are moved are, 
Imo, The Elevator Palpebre Mtr. ſome- 
times alſo called rechu. It ariſes by a ſmall 
fleſſuy Beginning from the Bottom of the Or- 
bit, near the Flace where the optic Nerves 
wa the OO and paſſi ng above "tht 
 Attolens 


Wt 


Attolens ge” i 9 7 ech 
march hes FACE 755 
growing Kin bi64 an 
into the whole 1 


the upper 1 0 Bill 1 5 
ky WR {3 the Eye, IT enen AC Ot h {on 
: 1 1 no. ol "atter 10 Seren "fot the 
grofs Niilt ale ide dt Gay GALEN; 
ür the "cette VHS, SA 1 11 3, Ni J has fallen 
into, concerning 6 which td Fits DIſ- 


Authors, 7 5 i 15 ht 30 Fy ; for 1 5 
REAE] Bs E 8 ol 
12 0 bit a 


Garth ak 1 
„ ITCAITLY 1 85 


95 ce V liſte, which, 
5 * Ry re, is Called Orbieularts. 
"Tf his 13 thin 1 Myſte; "about two Fin- 
gers road, 'whoſe 75 ibres 'dg-Cifcu vlach ehviron 
and Cover the Eye Ads, and are not adhering 
to any Bone froin which We may derive their O- 


rigin except the ſuperior Part of the great] Bone 


vi "the Noſe. This Muſzle,1 like the 3 Incters 
of other Parts, conſtrin ges che Eye. fas, "and 


brings them together Ober 5 ye and 


likewiſe when it contracts With a ts than 


common Force, it preſſes the Globe of the 
. D 10 He Fe 


e 4 


55 both theſe : 


| 
j 
1 
1 
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Aer 


Eye inwards; by which means the Glandula 
tychryr nd the Tears, con- 


mali. K 00 
tained therein a YE Git in greater Plertt g 
upon the E Eye, for moiften ning an 15 leaning 177 


as occaſion req res. Fe 1 6 
GEN, and the äntiel it Anatomilts, toge- 
ther with VEsat tus, R10LAanus, SpiGt- 
LIUS, Oc. do divide this Myſcle into two, 
viz. the Semicircularis ſuperior and in erior, and 
make the ſuperior to ariſe from the great Can- 
thus and ſpread over the ſuperior, Eyelid, and 
terminate at the leſſer « anthus ; and in like 
manner to the inferior, Which e. wers the under 
Eye lid, they | Ive the fame Origin, and Ter- 
mination. e Reafon of Which, Diviſio „ 
is not ſo much 28 they. 7 retend to have diſ- 
covered two 'Muſtles, as becauſe they receive 
different Nerves "coming from different Places, 
and becauſe they hay E 010 etimes obſerved, 
in the ewe ain, that tlie inferior Eye- | 
tid is rigid and immoveadble, While the other 
is well, and in its natural State: at theſe Rea- 
| ſons do not appear ſufficient for thus dividing 
this Muſcle ; for, as Cowr ER well obſerves, . 
there appears 0 diviſion of Fibres at the 
external Angle; and beſides ſeveral other 
| Muſcles, an particularly ſome of thoſe belong; 8 
ing to the Noſe, have different Nerves, as well 
as the Orbiculares palpeln an um, as * F HO 


LINE and others obſerve. | i „ 
| Ne 


/ 


HO 
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„ oy 5 1 125 
21 15 7 5 9 


cular 1 br op i £ 7 Fas mul-.. 

cular Fibres, w | upon. the op 

C heeks, and WH ich | EE, by 
Eusrachibs Ane hs ow t 


for that End. AIDE 
95 13. It is to pe obletve 
mals that Are provided rl, . have A 
| Pair of moving. them to and again 
Eyes for the Purp ge above nd 
different 51 a hey are differ 
ſonle moving t e lor, 1 or 
'o& and Geher 1 5 8 8 hy more. than 5 
the ſup nor. 17 5 8 Cb Fat firſt VIEW 1048 5 D a; 
Mitte of bb no 'great, Conſequence, 
worth. Inc wiring, 165 Hh Hats hi which 1 
nothing in Vain, | af 8 of. without.” very good 
| Reaton' made the. ye-lids ds. of dil ferent AVIRA, 
thus differently 1 Mov Mien e 5 
Man, and ihe feteſt Part o Quadtupeds, | 
that” 15, thoſe, of, the vp us. Kind, move 
both E Eye-lids;, ; but tie Motion of the under 
Ey 2 0 is ver obſe cure : 'Wherea: all ovIPArous. 
Quadrtipeds” che as the Tortoiſe, all Birds, and 
in get eral, all Animals, that look much down,. 
and ſk their Aliment from the G Ground, hay YE. 
the inferior Eye id greatly more moveable than 
the ſuperior. The Reaſon of Which 15 o o Well 
expreſſed by FakRTC TUS ab Ag uapendente, that * 
it ma) ny not be 3 to read it in his own, 


. Words. 


28 of the Eye id and "IE 


| Words. Ha aittmalia' ( ſays the, de Ocul. 1 3. 
cap. 1 3.) que" prona intedunt, queque' a terra 
almotiam capiunt, ut teſtudines, Mc.  palpebram 
inferiorem mobiliorem ſuperiori habent, ut deulus 
ä agi tegatur: at 7 nee ea parte qua oculorum 
uſus et cuſtodia poſtu hoc'eſt, qua magis ſunt 
offenſt tonibus expoſiti, — qua magis venire offen- 
ones. periculum oft, aut qua magis oculum offendi 
0 extrinſecus occurſantibus certi 13 — eſt, ur 
inis, fe Nucis, pu pulvere, et aliis id genus offendi- 
cults, que mugis a terra et ew inferiore parte ab- 
cedere Poterant. Aves auiem, five pennata ani- 
malia, ita palpebram inferiorem. habent mobilem, 
ut ſuperior parum omnino moveri videutur; quod 
hec MAPS adhuc, 7 [ve in terra degant ſt ve in acre, 
oculos ad rerram inclinatos obtineant, 4 gut Parte 
| offenfiones ad oculum venire poriculum eſt 
914. Beſides theſe Eye-lids, provi ent Na- 
ture has contrived another Fencꝭ and Security _ 
for guarding, defending and cleaning the Eyes 
of ſuch Animals as the Neceſſities of Life oblige 
to frequent Trees and Bufhes,| as Birds; or 
Hedges and long Graſs, as Horſe, Cows, 
Frogs, and other Quadrupeds. This adition- 
al Guard goes commonly under the Name of 
Membrana- nictitant, or internal Eye: lid, and is 
nothing but a moveable Membrane placed next 
to the Cornea, over which it paſſes to and a- 
under the Eye lids, the better to defend 
and preſerve the Eyes of theſe Animals that are 
frequently among Tiers, Buſhes: or pa 
whic 


* 


.1 0 


> v nw 


8 
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E which is the Ea _ 2 Wa wg. 
the moſt pat of o 


Buſhes, as, in conjunRtiowWwith the other. — 
lids, to e e 2 Kean 
it flom drying and — rer 


_ while the other /Eye-lids fhut-and-of 
better wWiping and e 
way; and Which is remarkable i fs Eye- 
lid, as may he ſeen in all large Birds, is attach- 


in Birds there is but one) penetrating en 
half way thereupon, upens pon he Eye about 
the Middle of this 
done, to {pread a Liquor over the hole 
for the better waſhing and cleaning it; when this 
"Eye aan : 
do every memeat, 1 anos ROAST * | 


a Bebop eee 


and to whem we ohe 
have of its Str | ug 
it not only. in Creatures that Trequenk Lege, 
poſed to Ar chat Want Hands for rabhing g thei 
Eyes, are of Opinion, that-its principal fg ia. 

not ſo much to defend the Eye from being 


—ͤ—ͤ— — ling 


hurt by Graſs, he Leaves 1 * 


for which End it 1 


Fa# i $ »- £ 


e 3 for it meves — ag rt right 


and from left to xigbt, ver the (rue. 
n for he 
the Bye, averx 


to left, 


ed. the Jachrymal Whoſe Exexetory (for 


Eyerlid ; which is evigen 


nd eee to : 
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each Sideof that — which is peculiar to 
Animal, as has been obſerved by 8H ENO. 
Vin EY EN, and others. Fhis Cartilage, ac- 
cording to ſome Anatomiſts; ſerves to facilitate 
the Motion of that Membrane wherewith they 
nictitate. In oculo autem hubulo (ſays the 
oo Dr EMERBROECK, Aratom. lib. 3. / 
13. 4 wa iſtam carunculam, purticula 
0 4 ofa et duriuſcula, verſus oculum plane 
levis, exteriore parte aliquantuium aſpera, in in- 
terno angulo reperitur, membrane _ nickitunt mo- 
rum facihiorem præbent. Theſe are DrEMER. 
BROEGXK's Words, which I thought proper to 
mention here, becauſe the Uſe ef this Cartilage 
is ſeldom touched on by Anatontiſts. But be- 
ſidles this, it ſeems ſtill to have a further Uſe, 
to wit, by ſtrengthening This Eye- lid, it en- 
ables it the better to guard and defend the Eyes 
of this Animal, —— formed to gather 
its Food from among Thorns and Buſhes, has 
occaſion for a ſtronger Fence and Security for 
guarding and preſeoving: its Er * than welt 
other Creature. 
$ 16. Animals that ate Hands with wks 
they can defend their Eyes, and by rubbing 
them. can. expreſs the Liquor contained in the 
lachrymal Gland for waſhing and cleaning 
them, which! is known by Experience they do 
with good Succeſs when the ads is any is 4 
darken 
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darkened, or when the Eyes ſuffer any Painior 
Nching; I ay, Animals that have Hands for 
Ae rubbing their Eyes; have no need 
I this internal Eyehd: Hence it is that Man, 
and the Ape; are the onby Animals expoſed to 
Air and Duſt, in whom chis Ez >lid BIO. 
hy os FFT 54; ils! [Ot 194% 8111, 10 
Fiſhes alſo commendys want this Pye 7 
ua N their Eyes are in no Danger of 
being dried by the Air, nor have they occaſion 
either to defend or clean their Eyes from 
Filth, Duſt or Smoak, to which they are ne- 
ver expoſed; and beſides, as we have ſaid be- 
fore, their Conmea is firm and hard, and ſome- 
times almoſt cartilaginous, and therefore is Hot 
to be hurt by ſurh Tarticles as their Eyes are 
expoſed | to. But all. aqua Animals, that 
come out of the Water aid ſtay ſome time up- 
on Land, as the Sea Calf is obſerved to do, Try | 
po vided with this}Eyelid;: for'the'fame Rea- 
that Land- animals are, biz. becauſe pa 
want Hands to rub their Eyes, and expreſs the 
Humidity contained in the Glands, for wafh- 
ing and cleaning them as occaſion requires. 
| 918 The Structure of this Eyelid, and the 
Mechaniſm by which it is moved, tho exceed- 
ing beautiful 45 induſtrious, has not been 
noticed by any I know of, except ſome fe of 
the Gentlemen of the Royal Academy of Sci- 
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32 Of #*# eg. an „ Ea. Bock 1. 
talnment, 1. all; in as fe. Word as poſſible, 
dieſefſde both, 
This Weng 10 wilt aſe but; a moveable 
membrane Part, which,” , when extended 
over the! Carnes; is of a triangutar Figure; but 
Ras the Figure of # Creſtent when drawn back 
again into the great Corner of the Eye for un- 
covetin# the Chrnel. Olle of its Sides, which | 
may be called its Baſe, is in its whole Length 
attached towards the ward Angle of tlie Lye 
to the Tncd SclerdHen, ane tach up About a 


_ third, or 2 little mo > : of "ts. .Circumference; 


any Fat, but 1570 Hits Menibratie at liberty 
to be extended over the! YE of to be retracted 
from off the Ez 2 — its Feat Ang Ie, as necd 
rectires. That Side which is SN the 
: ef the Eye, and which is move- 
Is cc n al > Ribforoch with a Border, 
ch ftipplies' the Place of the Tarſti, ahd is 
black in melt Quadtupeds. * In Cops, a Part 
of this Membrane Is cattilaginovs, as S. EN 
obſerves, which may ſerve not only for facili- 
tating its Motion, as has been noticed before 
8 but alſo for ſtreugth- 
ning if; that it may the better guard and defend 
the Ey&of this Animal, who, when it gathers 
itsFoo@from atnongf' THorris and Buſhes, has 
| ra ſtronger Fence and mtg for 
its e tht moſt 6 her Creatures, * 
There : 


* 


: into its Tarſiu, or that Side nextt 
which, 1 m heb therefore Tetra] 
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7 +4 y . * m4 4 
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of the Eye, behind 1 
1 5 Got 0 


r I Ga. SY OC. 


5 this, Tendon, it goes obj ; 
ward upon the Backſide of the "Eve, to;infert 


= ts bus olnbians it. compoſe 
i great Angle ofthe Eye ray oe ee 


never the. exten nding 
1 111. BETTS T7 2 379 21 1 
1's exte eil over ae Be by 
th e Wen 3 Ion « ol e. e rn e 


—— 


* 
5 
MS, 


from. the f ini n ys \great Corner 


n "it ſelf Rn 25 it goe 
Mg " News 


don Wee ] 10 ie Optic Nerve, upon yhich 
it 5 an acute Angle, pierces 


on which it is bent; And, af ter . Pierged 
liquely. upward and in- 


itſelf to n moveable Corner of. this txiangul 


Membrane; at the upper and ee REO the 5 


Eye, near the Edge af the C Orbit. 74046 145 


Vor. I. 


dinous 
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1 
1 
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cn; which, Ten- | 


ces the Len don of 
the other Muſcle, which ſeryes it for a 1 Pailly, 


The ſecond Muſcle riſes from the.C Globe. 'of F 
the Eye towards the little Angle, and ends by 
a Tendon near the optic — having its ten 


Ae End r pier cet 1 wich a Hole, thro? which 
as 4 Pully the Tendon of the other Muſcle 
paſſes, and there forms an Angle, in which the 
optic Nerve is contained, tho not compreſſed 
or touched, becauſe of this Fully, wh 1 2 1 
the Tendon back.. lah at gun nb 0. 
Prom this cuions Diſpoſition of the Muſcles, 
it is eaſy to conceive, 'how this internal Eye: 
lid is extended over the Cornea far enough te 
cover all the Pupil, tho” the Muſcles themſelves 
are contained in à ſmall Space. Every Body 
kn ws, that tlie Con raction of all Muſcles is 
n given Proportion to their 
Length and Miert ore that this Eye-lid might 
be drawn far enough over the Cornea, Nature 
was obliged to make uſe of a Zeug Muſcle, 
which could not be contained in ſo ſmall 4 
Place as the Orbit, without being bended or 
inflected; and therefore the firſt Muſcle is bent 
upwards near the optic Nerve, making an acute 
Angle, where it palles thro” the perforated End 
of the other Muſcle, by a means its A 
ction is p greatly increaſed. Jie, 
But its 2 is yet more Vis by the 
Contraction of the ſecond Muſcle itſelf, which 
muſt drau / the Cord or Tendon of the other 
Muſcle which paſſes thro' it, thro* a Space 
double of what it moves itſelf; and thus the 
 Monbrana niltiians is extended far enough to 
cover the whole Cornea, tho? its ne are 
contained in a oy _—_ e MODAN 2. 1 
eile, ; | 4 1 
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I But, chi the Diſpoſi pantofithis rin yelid; and 
the Mechaniſm by whichjat;s —— maybe | 
the better underſtoodʒ ſe 1. L ATR; wk rs 1. 
and 2 Mich I have caαel: to he copied from 

Monſ. PE RRAUL T. id jad; apy 3 
Ala Fro. 1. repreſents ſou Globes! 5 of the ge | 
1 | gow the as two are ben len 
behind. ieee 51 bio ral le 

ABD the Me ine forming ti mis 
lid drawn back towards the great Cum 
AD its immoveable Baſe; B che Extremity of 
the Tendon which draws this Membtane over 
the Eye; EF Githis ame Membrane extend. 
ed over the Eye by the Motion which the 
Ft *endofu 5 miakeg /in going 1 in che firſt 


BE ſecond: |: Ince: Qt T6 bs 
e enen behind it 


the _ "Hther Eud ef — Tenden market 
B and Gy Is:the Origin of the Muſcle-whofe 
Tendon paſſes thro Kto go towards HK 
the other Muſcle Whaſe Fendon is pierced: at 
EK, to ſerve as A Pully to the firſt Muſcie 2/6 
NO, the ſame Ey ſeen from behind; fovun- 
gerſtanding how the Muſcle © N, by contracx 
ing, while the Muſcle Qu contracts at the fame 
time, makes the I endon H move to M chat is, 
from P to N, or. which is the ſame thing, 
ue Bto C, or man Ra by which means : 
24145] this 


p 
[ 
| 
| 


| Gland; __ the E e e . * 


8 r 


them with this thi 


0 Contration, it is and base 3 3 grea: 


„hen theſe Muſcles ceaſe to act. 
Fi. 2. Repreſents this ſame internal Eye- 
lid ſeparated from 3 A the lachrymal 


E a i 04) e | 
3-19. This Eyelid is of different akon 
in different en The French. Kae 
have obſerved, that, in the Chamois, or Gemp, 
which is a Quadruped of the Goat Kind, it was 
red; and it is perhaps upon this Account that 
-ALBERTUS ern the Chamois has red 


In the Lion, t they tell us, Wislickz 5 
it is probable, that the Reaſon of faying that 
Lions do ſleep with their Eyes open, is, that 
without ſhutting the Eye-lids, they can cover 
:k black Membrane, which, 
as in Birds, can extend itſelf over all the Cornea, 
2 has been obſerved by the ſame Acudemiſti. 

Some Creatures have this Membrane tranſ- 

parent, ſo that it may paſs for a kind of move- 
Sole Corned thro? which Objects are ſcen. 
This is particularhy obſervable in Frogs, in 
whom alſo this Membrane is very ſtrong, and 
ſomew at cartilaginous, for the better defend- 


ing parent Eyes: For they being amphibjous 
Crea 


res, deſigned to paſs their Lives in watry 
Places, which for the moſt part abound with 


: Plants e ins Edgea/c for Poinits 
and progreſſi v ve Motion of 3 
e not by walking, but by: lea n 

Eyes were not provided with ſuch u tra 
rent Caſe, he muſt either ſſiit 3 fo | 
leap blind- folded, or, by leaving; them open, 
muſt run the Riſk of: having the; Cormu cut, 
pricked, or otherwiſe Hurt; whidreds, by en 
tending this Membrane over the» Eyes they 
are ſecured from Danger, while at the ſame 
time the Sight is i Sogn This Mem- 
brane may be eaſily ſeen, by applyingitlle Point 
of a Pin to the 'Eye of a 9 wilt his Head 
is held ſteady ; for, to IKreen his Eye; he will 
preſently: cover it (therewith, ani afterwards 
withdraw „ Removal of the, uſpected 
1 r I 01 „ 414: 19709 014K y 
In e part of Aird lenbrane wkhidilagh 
nous, as 8ST ENO e which in that Crea- 
ture ſerves for facilitating its Motion, and for 
enabling it the better 10 guard aud defend the 
Eyes from being hurt by Thorns and Buſhes, 
from amongſt which they have ſometimes oc- 
caſion to gather their. F ood, as gde i 
obſerved. FELL Ht 4 6 . [= 
The learned Dunn ons in his Meth 
4 Animeaux, takes Notice, that, in the F 775 : 
he calls the Morgaſt, which is a kind o Galas, 
this Eye- lid is ſituated in the under Part of che 
Eye, from which it is raiſed by one ſingle Mu. 
"1 and is i as by in oun 1 
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Fibres. And I am oy Millan if "thi 
| Cat has not two of theſe nictitating Mem- 
= branes, , one in each Angle of the Eye, which 
= - they can extend over their Eyes, o as to meet 
= in the Middle of the Curnea. I had accaſion 
6 | to obſerve'this: lately in a familiar Cat, which 
jumping upon my Knee, I took occaſion to 
look at its Pupil, and was furprized to ſee a 
Membranè of a ** white Colour extend itſelf 
from each of the Canthi in the manner above 
noticed. {This Cat being uncommonly tame, 
allowed me to keep its Eye: lids open with my 
Fingers, and, when it endeavoured to ſhut its 
Eye: lids, I ſaw thoſe Membranes extend them- 
ſelves over the Cornea, ſometimes: more; fome- 
times leſs, ſometimes not at all, and ſome 
ſo as to cover the whole Cornea, and weet in 
its Middle. This une f 
made me at firſt ſuſpect that I iſtaken 
the Motion of the Uvea, iy which the Pupil 
which in Cats is an erect Fi igure, is ſhut and 
opened, for theſe Membranes; and therefore 
I examined it again, by which I was the more 
confirmed in what I had before obſerved; nor 
5 do 1 fee how I could be deceived, tho my 
Sight is not ſo good now as it has, been; 
e pecially that the Uvea of Cats is of a bright 
yellow Colour; whereas theſe Membranes were 
of a —＋ 2 like the Skin of labouring 
Fro: leaving this to be further 
Anatomiſts, I ſhall proceed. 
CHAP. 
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| 2 gere mean that C aruncle or Car- 
q „Atuate in the great Angle of the 
Entry into the lachrymal Sac, 
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. 1 
1 E 
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inder the, Tears, fro n running, down U the 
Cheeks at the 8 e pon-th 


Gland, common led he” Glandula innot 


nata, Which is 


. 


Sinus 17 0 in the « Orbit itſelf, for the more : 
convenient | OC deing of this Gland. fe tet 
1 2. This Gland is very large, Py extends 
from the external Angle of the 3 ay near its 
Middle; but Ak, is not always exA of the 
fame Figu . 1 18 We; , ATLAS 

- 6.18. & the cong lobate S ort, being me e up * 
many Simple, Glands, en are ſo united 
together, 
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ns Was Pe the Glandula 


9 75 opens 1 1 es 0 08 ſhit, and 10 
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bys e Clandula | ene Fs, I underſtand that 


5 tüate behind the Conjundtive, 6 
upon the, upper P rt of the Globe, in a hollow. 
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ſer as PL were Grell 8 
wWmetimes more, ſometimes fewer: Fro 
| 2 there Aniſcs ag mall E 


the» internal ore teu uppe 


ry, Which 


per Eye- 


lid. T eſe:Excretorieswere ſirſt . in 
Sheep and Calves, by that accurate Anatomiſt 


Nico LAUS{$TEN 0, who alſo point Y 
Aer Geb . 10 be Found1' (Onur. 
ight or nine ſuch Excretorics, 


the Glandula” 


there i is no other viſible Way how the 15 


; Sbſfrvedy. 4 aan N 


15 3. . 
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ſecerned in this Gland can he conveyed 
it: We therefore conclude, that the Ut of this 
Gland is to ſeparate from the Blood that thin, | 
Ee pr ſaltiſn Liquor called Tears, and to 

nd it by theſe line-like Excretories, which 


\ 


tally, 


upon the Inſide of the — Eye-ld, 


out the 


1 ny | as large enough to admit 
of a Hoy x Briftle: But in Majrtheſs Exeretarics | 
are ſo { all, that their e cub fe 


its e himſelf 
not excepted, have beer ſo ſorupulous, as to 
doabr whethert eſe Lines are the 'Exctetoti 
A ualis, becauſe of th 
ſmallneßs, and the inviſibility of their Cavities. 
But with how little Reaſon, appears from the 
Analogybetu iat theſe Lines, and the Excretories 
of this is Gland 3 in Brutes; more eſpec 


ties of | 


that 


8 . 
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ing, waſhing 2 | 
7 5700 dry 


ed FSH FN 


ed. out upon the Eyes in greater Ple 
orbicular Mufcle c 


Chap. 1. 0 the Lachrymal cu. "I 


239 9 K 2 14} 


to the anterior Part of the 2 85 for moi 'T 


the Duſt, Smoke und. Mats. ne mn i it. tl 
: $4, Tk Liquor is continually, tho? bat 
in mall ' Quantity, pour ured out upon the Eye, 
and, by the twinkl ing Motion of the Eye-lids, 


18 Saua) diffuſed over the Whole e for 


keeping it moiſt, clean and tranſparent; 
but, u pon particular Occaſions, when our Eyes n 
are any way darkened, or ſuffer any Pain or 


Itching, by, being long expoſed” to dry 


Winds, Smoak or Duſt, this Liquor is pour 
cauſe then, as has been before obſerved, the 

ontracts with a more than 
ordinary Force, and, by preſſing the Globe 


of the Eye inward, compreſſes the 'lachrymal 


Gland, and expreſſes the Liquor therein con- 
tained ; and, when the Action of this Muſcle 
is not ſufficient for expreſling a ſufficient Quan- 
tity” of this Liquor. then we rub our Eyes with 
our Hands, which preſſes the Eye yet more 
inwards upon this Gland, and cauſes it 1 
its Liquor in rr Plenty. Whence we 
may ſee,” Why all Animals, wh Des ate 
3 to the Injuries of che Air, and Who 
want Hands for rubbing their Eyes, are provi- 
ded with an interior Eye-lid, to which at the 
great Canthus is attached a certain Gland of 

„„ e the 
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to receive Hog's; iftle, called. Puncta lac 
nalia, Which, and the Pallge trap, he 
the Noſe, however late the -Diſcover . 
r0th B. J 


thought, GaL RN was not ignorant, of 

pears from the 12th Chapter of his Zook, 

de Uſi Partium, where, the, following Words, 
asthey ſtand in the Tranſlation, are remarkable: 

Wn eee lenuia admodum for aming, 
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Sac, tog 5 i his Cana 
_ twixt it and. The No, Ar nothing 975 An 115 ö 85 
of the, Noſe, 1 


tenſion of the-1 * „i © Fo 31 
and therefore are glandulous 48 we 7 
from which ſome of the Phi iappeni | 


in cit, ous fm 14 t ; 
Proper 2 
Matic is wy 
© he Vie. M = 


betwi 50 0 the ?, malin; buts fittle' near- 
er the Nole, It was commonty called the Gan. 
 dila lachrymalis,” becavfe it was fuppaſed, me, 
V i v t ealon, to flttate the Succus lahr pnalir. — 
10 3: In Brutes that have che Membraua nite 4 
e THE id, it 8. mpch Hi Pool arl BE 


Side of SO e l eee and clean- 
Ig the Ge, In the Calf, theſe Excretories 
are large enouphiito admit” 4 Hog's Briſtle, as 
VAX ATEN Well obſerves,” hb kherefore ff. 
ſpeets the fame Strodtutein Men..! it in Man 
no ſuch” Excretories ate te be found; nbicher 
is then Texture glandiilous, but of a denſe, com- 
pact, carnous Subſtance, formed by the Con- 
Junction and Du Plicature ef the Membrane 
lning the Eye lid internally, as Mor AC NI 
and-others have obſerved. 767 117 wal . 
"Theſe Parts being commonly well enough 
known; T fall ſhall*not waſte T nr xplainin 
chem further; j but ſfiall, in a few; V Words as 
abe inquite into their Uſe,” "ELSE 
9 4. The Vadhrymal"} hr continual. 
I flows Agen "the Glad annum e, af 
Which is poured out up e Bye under the 
ſuperior Ey&lid,'for Walfüng 'and cleaning the 
Cornea, is, by the Motion of the E eld de- 
termined to flow along the Page of 1 
Eyelid to the great Canthusi') The Mecha- 
Ii by which this is affected, tho commonly 
© overlooked, is nevertheleſs exceeding beautiful 
and induſtrious, and conſiſts in the two follow- 
ing Particulats:- Ino, "The Poſition” of the 
"Eyelids is ſuch, that the Angle which they 
make, by their Conjunction at the external Can- 
mo, 1s _ more acute' than that made at 
x "ner 
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pay TY” "2 
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b. non ee er 3 a 


e t 
from the a 


muſt e eget 
the. Eye, till 


peci y hat tl Gl 5 
1 chan the ext 0 57 
7 * e Tec *h 


"toc. one Tote at . 
But internally, at che 5 
firſt do not at all touch 

Furrow on the inner E 
lid, along which the Tea 


to; 


t ee 
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re” — 57 e = e Wk it 18, A 
ay | of 1 two Cauſes are wanting, "he 101 70 
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underſtand by w at Mechanthin 1155 mal 
Juice, together with the Duſt an id 1 
ed off the Cornea, is tranſmitted to 
Cantus, where there is a ſmall Cavity fo | 
for their Reception; for in this Angle is pla- 
_ cedthat carnous Tubercle called the 2 
Lachrymalis, which, by its Protuberancy, hinders 
the inner Surfaces o the Eye-lids from a 
ing themſelves Cloſely to the ſubjacent Fat, 
and therefore there is a. {mall void Space pre- 
ſerved at the Baſis of We into "whack 
the F ears are call... 9 
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rudently applied, the Tears 
11 Fn. the Checks a 2255 1 x" 
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pP tion, 
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keep 1168 5 lacrynalis open, prong 10 er- 
wiſe would be ſtopt, by having their | Offices 
applied to the ſubjacent LTH by fo u his Ca- 
runcle, as we ſald Velde,” by its Pia JETANcy, 

forms a {mall empty Space its ; Baſis, * ; ö 
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15 mequal Leg. 
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|, inhere 5 9 7 Joel But, hate ver 
3 in this, the Motion gf the Tearstault alſe 
he promoted by the Contraction of the zorbicu- 
lar Muſcle, which, by leſſening the Cavity 
at the great Cantluu, into which the Tears are 
Collected, muſt preſs them forward thro? this 

Paſſage towards 0 Noſe. 5 
Ys "Thus the Sucens. Jachrymalis, togther with 
eh onatbed off the Corne onveyed 
to the Noſe; when. in a natural Quantity..; 
b . hen its Hantity is ſo great, as that * 
| [pgs 


ww 


7 — Hh ; 
mal- Glad . / fff any Rs 
or Trritation or My, 2 when” this 
Gland W ſttcnely cMpfeſſet | 
on Or tile erbieular Niuſele of the! Eye. 1d, 
preſſing in the Giobe ee nen it is 
fretted by Sthble, Sund cor fach like Ares 
Particles; Kay wen N of theſe Cauſta 
the AGR 1 fantity; as 
that all 1 er the | 
matia, then it flows own the Cliceks in form 
of Tears! 010198 HO e e 
7* From all which s is'eafy to underſtand 
why” the Acrimony of this Humour 
cauſeth Sneezing 1 which we can linger, by 
prefling the Angle of the Eye, ſo as to ſtop 
| its running. We may alſo fee,” why, upon 
| weeping, the Noe drops a thin clear Liquor; 
for in this laſt Caſe, tlie lachryn al Juice flows 
into the Noſe, in as abe em as the ſmall- 
neſs of the Puncti lacbhrymalia can allow of; 
which therefore muſt fall down from the Noſe 
in thoſe thin clear Drops, which have eſcaped 
no body's: Obſervation. - From this alſo We 
may ſee how Applications made to the Eyes 
get into the Noſe and Mouth, as Gar Ex 
obſerved; and how ſome can make Smoke * | 
from their Mouth to their Eyes. We may 
from this alſo ſee, how that famous Empyric, 
Vor. I. G taken 
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Pr EMrlus informs us. And, laſtly, from 
what has been fidj it is eaſy to unc erſtand, 
why, i in Diſeaſes ofthe Eyes, accompanied FRA 
alſo the Noſe and U per-lip are io ſo often galle 

and fretted by the ſharpneſs of 
which ſometimes at laſt 8 them, and 
brings nein HORN: ( 
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thought neceſſary - 
2 the E nder 
me to conſider the Glo he or Body 
itſelf ; after. which, 10 hall, from 
operties of Light, deduce the Uſe 
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ral Parts, and ex in che Manner and various 
ee 1 7 t © 5165 REN 1 
$. | be Ur Afr He vel . 
ſtrument or Organ of the Body, compoſtd of 
Membranes, Humours and Veſſels; by which the 
viſual Species or Images of external Objects, 
are formed on the Bottom of the WS AE 
- whence they? ate conveyrd ant repfi 
to'the Mind, for cauſing Viſion. 
| For Sur a een Sade 
ration of this noble Part, an for underſtand. 
ing its beautiful Oeconomy, I ſhall conſider 
theſe ſix . 1 Situation in the 
Body; 24ly, Its Connection With the Orbits 
in Which, it 18 placed 30 s em , 
Its Number Sy, Its Motions on een 
Aale, Its F abric anc EP. 
$ 2. As to tlie Fi; The Situstſon of 155 
Eye. In Man, as, well a ih all other Crea- 
tures I know, the Exes ate ſituate in the Head. 
PIN indeed, in His Naturgh Hi . makes 
mention of the: Blom yang, a SAthi. 
opta, having? 1 „but 
Taue of the 'T7 


eh able Feen 


1 4 40 21 Ae n h 14 20 22173 25 b 
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the . theoſmall chat © n the 


Fecling anion ged. Head; s near the 

Brain as poſlibtent 0 __ dende el — 4 | 
te Nebeſſitzy that 
the Senſo-o ans hguidibave- been diſfuſel 
apprized; ings:lafc obprejudicialts. it; from 
the Pleaſe off Pain»theycaftord ; for had Na- 
l conſinad ih is Senſe tu an one ps icular P 

<P the es nap ore xeſt rente oe 


8 — — — — ol 8 
2 . © | * 5 


as 


Braid: a well 
44 needful to be taken 
im n "Mind with 


Vout Fevling, 
Tab Bac 2 Fer 
dane Objodts)'be 


b yard en the | 


4 6, 


upon eee Senſe an be 


Aae thereby excited, e Wrak, that it 
+ Altogkrher nd 4c die it can reach 
the Serin „ But an cles Trprefſioni, re 

are dye nveye to the Brain, 
becauſe of hbtr r Proxioitty to *; which there- 
fore may be otic Reaſon why the” 
as the other Organ "of Senſs that ate” affected 
by the Impremons of a fubtile Me um, are 
lace — W the Brain. ; 1 FF 
+1265," B8ethnily; At | hy the Eyes 
ny laced ' i Ws Head; is, becauſt it is — 
moſt vrect an eminent Fart —— Body. 
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that h 2 


the Fart, i Khon Hon thoſe - ace 


| fect Globe, did the vi 


| ng ment Yarious Conſtitutions of che Air; an 


. = mm Eye. > Bbok If, 


Iypothrnuſe lie Sum öf the Squares 
of the Scher two Sides. nl And 1 
Right-angled Triangle CHE, the Side EH, 
er Exfint"of « Man's Sight, e found, "by 


the poche mak C-E/'the Retiiainder gives 
the S, ware of E H, whoſe Square. root being 
a0 ives the Line E H, or Bae e ol 
Aa | Wl 50. POE. b . ui ge 
The Line C: II. the Sentidigineter of 
| irate Ob- 
ions of a Degree made by Mr OR MAND 
in England, and; Meſſ. PI gaRTH and CassIN 1 


in France, to be nearly 3983 586 Enpliſh Miles, 


or 701 1394 Tards: The Line C E is the kane 


with the Addition of tive: Yards for ThE 


of © the Eye aboye the 
or 701 


1 | Of "this Earth, 
7011596 Yards, "and therefore 8 #Ho known: 


front wick, according to the above Method, 


the Line EH | is found to be equal to three Miles, 
which is the Diſtance the } Eye can reach at 
the Height of fix Feet. 
9.4. This would be the Diſtanee on a "ole: 
fual Rays come to the 
Eye in a fireight Line; but by: Means of the 
Refractions of the Atmoſphere, - diſtant Objects 
on the Horizon always appear higher than reals 


ly they are, and therefore may be {eh at 4 


greater Diſtance. But this will vary 


Object 


on Eee tn Pha foo dt , OR: I OE... 


chere mach. 


it 
fenee and Security, being compeſed of hard 
Bones, *wherein'' are formed tW• large ſrreng 


by reaſon of the 1 Deſcent = 
fs) whithvincreaſe the Refraftion. — 
On the Sea, This ReTrackien E. et. eater chan 


of the Vp 


upon Land, by ich we aße enabled 


the! Convexity of the Bea cught to per 
at a greater Diſtance Sean upon 


Recke, 4 Amen oherciſe with t not be ob- 


304 1 


5 ck 
wh dhe Eyes are fituate'in the Hbad 18, That 


the moſt convenient Place” for 'theit 


Sinfſes or Sockets, commonly ealletl Orbit 


för the convenient lodging choſe dender Or. 


min- 


gans, and ſecuring them again Ext 
WS. I. 


great: Uſe to Alſssver the Land, 5 


N K Was 666 Tate At chüs, by the 
Reer ne the' nod ache fee 


1 7 404 2 Pie Readon 
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Of the Siruation.of the Eye. Book IL 


Ties. - -Hengsi it. is that in thoſe Creatures whoſe 
Head, like their Eyes, and the reſt of their 
Body, is ſoft, and without the Guard of Bones, 

Nats hath provided for this neceſſary and 
tender Organ a wonderful kind of Guard, 
by! endowing the Cxcature with a Power of with- 
drawing its Eyes into its Head, and lodging 
them 8 ſame Safety with its Body. Wie 
have a beautiful Example of this in Snails, 
whoſe Eyes being contained in their four 
Horns, like ſo many atramentous Spots, fitted 
to the Ends. of ee Ahn kerze the 


| which. are ſheathed 1 in the; ir Horw hen 
Drs Power werdeth it (0bſc: 312 Pag. 36.) they 

can protrude ox retract them at Fleaſure, as 
they have ↄcœaſion to uſe or guard their Eyes. 

- $- 6- H it ſhould be aſked} Why our Eyes 
are placed in the Forte: part of — 
khan on the Top of ou Head, or behind! It 

is eaſy to anſwerx, That, had they been in the 

Top of our Head, we could then __ ſeen” 
| viſible, Objects here on the Laith won Hive 

been hid from us. And with regard to Brutes, 
their Nature is altogether re 1 to ſueh a 

Situation; as They gather their Food from the 

Ground, which. their Sight in that Caſe could 

not have reached In like manner, had our 

55 been Pace e de could not have 


aſſiſted 


Y . 


ea WH 


TY WWE. 
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Z RG WS. VO 8 0. O08, "Ave. 


une. ure very protuberant, 
and placed ſo — ey If their | 


aſſiſted us to Walle forwards towards any: Ob. 
ject. or to avoid the Datigers in our Way. It 
is therefore with good Reaſon that the Eyes of 


all Animals are ſituated in the F Fore-part « or Side 


POT. — A 


rts. of their Head; according i 0 the. particu- . 
ar Occaſions of particalar: Animals. © In Man, 


and ſome. other Creatures, they are placed 
towards the Fore:part, to look dii 


Ny forward 
chiefly; but withal they are ſo ordered, as to 


take in nrarhy 'thetwhiole Hemifphi before 5 


them; Mhich is evidentiy the 
that could poſſibly have been ö 


e bh Precipices and L Datipers in cur Way, * 
andito ſre and examine! the Gbfects before us, 
towards which. wo dre moved; And towards 
which our Hands are made to extend. A 
In Birds, and ſoihie other Creatures, the 
Ea ans be to take im ned a whole 
Sphete, that they may the better ſeek their 
Food, and eſcnpe Dangers And im ſbme Crea- 
tures they ard ſeated fo: to ſee" Beſt behind 
wen ene Side 5 a na- 
ed to ſee 


Head, that their toi Eyes take in nearly | 
ne e chat b wille 


24 if} © EY M51 1.67) 
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bo of the Cameftion of the _ 


them, the Eyes are ſet more Gan, in 'the 
Head, „ to 15115 that Wires more Gor hacked, 
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; R Eyes: Be nt in u the 
Orbits, are kept in that Situ- 
ation by their Muſcles, the optic Nerves, and 
the Fat lining the Orbits; to all which our 
Eyes are attached. But that which" chiefly 
connects the Eyes to their Orbits, is 
btane called Continue” or Adnars 
therefore I ſhall | Bere only" conſider, ' 
the others, witch being/:lefs concert | 
"Matter, fall more naturally to be conſidered i in 
another Mace. „ 
8 2. The Conjunctiua les its Origin f 
the Periaſteum, all round the Edge 
Orbit, and from thence is extended over t 
whole Fore-part of the Globe, till its Termina- 
tion in the Edge of the Sclerorica adjoining th 
the Cornea, where of conſequence” it forms a 
large Hole' for the tranſparent Cornea, thro? 
which the Irir and Pupit are ſeen. From its 
Situation, it is called Adnara, and from its 

Office, Conjunttiva, He, 
$5 
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9 3. This Membrang is nothing put a Con- 


tinuation.. af the Pario nay lining: the Orbits 


internally. It is covered entemaly with an- 


other Membmne.; for, as is knen ta Ana- 
tomiſts, the internal Membrane of the E 
at the Edge of the Orbit, folds back again 


5 the gutward Face of the Eye above the 


Conjunctiva, ia Which it. adheres,.. and with 


which it terminates at the Edge of the Sele 


razica, where the Slerotica joins, the Cong. 
1 % e hecanſt of their 

OB Union. y one, and are 
u der the Name cf 
2 led, Hocaiiſe they 
Ye 7 tho) in- falt they 


are diſtinct e the one < 2-Centinuati- | 


e 1 5 be alked,: For what 


2h >. Tu jcles. ape. made abvays of a 
ſhining \white Colour? It may be Kade 
to anſwer: fuſt, That ſuch a Colaur adds great- 


2 to the Beau y. of the Eye and Countenance; 


and, ſecondly, That, by furrounding the 
and Iris, Mh Cale, EST Pun 


them more bright and confpic by. which 
RO We are bear cn 0:3 e of the 
| mY Direction 
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DireQion of the Eyes, and when any. body 
looks at us; which in many caſes is of con- 
ſidlerable Uſe: to us, land Which could not be 
ſo eaſily known; were: our Eyes all Over of the 
ſame Colour; as has been — Obſerved by 
that learned Mathemätieian, and great Phi- 
loſopher; JoANNES KEILER VS. Hence, in 
Dogs, and ſome other Creatures that have the 
Fore- part of their Eyes moſtl of the ſame Co- 
lour, it is extremely difficult for us to judge 
towards what Object their Eyes are turned, 
eſpecially if they be. at” "Hy: pda. Bi- 


ſtance from us. e bee 
5. Theſe Mabe, eſpecially che en- 
ternal olie, coming from the Exe Iids, are ſo 
full of Biood-veſ Els, and ſo By! extended 


over the Eye, that in violent Ophihalmidd the 
White of the Eye is ſomefimes ſwelled ſo ec. 
- fively, „AS to 2 5 f All the, J nen; which 1 
here take Notice of, git it ws: Bhs not 
only to ſurpriſe, but to e on the unwary 
or unexperienced Oculilt, as if it were an 
incurable Excreſcence 0 the Cornea 27 | 
whereas the Danger of ſuch Ophthalmig's lies 
not ſo much in the ſwelling of this Membrane, 
as in ſome of the other Parts of the Hy e, 
which, when affected at the ſame time, makes 
the Difcaſe more or leſs dangerous, cenie | 
as this or the 2 75 Part is more or leſs affect- 
ny. all Whi Gilad be known by the Sym- 
ar | _ ptoms, 
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ptoms, and is of theg ateſt Uſe tobe obferved 
in Practice: as might ecafily = ſhown in 


1 


ety of Caſes; 'w re Laws a pp, Place for 
9 6. Beſige py thets "two! Membranes)” the 
A ore-part « tlie Globe is covered all over ex- 
ternally wi h a very t thin tranſparent Aponeuroſe 
or Surpetu, W ich not only covers the Mem- 
brane Which it has from the Eyerlids, but is 
alſo extended b c yond- it over he Cornea'itſelf. 
The Phly&ene,' which are ſmall. tranſparent 
Veſſicles full of clear Water, and which are 
frequently obſerved Ne the Surface of the 
Cornea. itielf, as well as upon the White of the 
Eye, and/even, ſonictimes have their Centre in 
ſome Fart of fl t. Circle of. the Cornea whete it 


r „95 

| at the Lane time, both 2 Part of the Wee 
v7 Dye, and a: Part of the Cornea, are, a- 
mongſt oftier Things that might be advan- 
ced, a convincing Proof of the Exiſtence of 
this Cuticle' or Sur peau, and of its Extention 
over the whole Cornea. 5 
This Cuticle ſeems to me to ek a Producti- 
on of the Epidermis, or Scarf-ſkin, which at 
the Edge of the Eyc-lids folds inwards, ſo 
as to cover the Inſide of the Eyenlids, and at 
the Edge of the Orbit folds back again OVET. = 
the fi outward Face af the Eye. The 
Exh of pen which are otifeived to be 

one 


* 


4 : x * ? = = | B : | 5 
. | | (Co 1 be 5 | T * ook .4 : 


one continued Membrane chat covered their 
whole Bodies, their Eyes, as well as the reſt 
of their Body, is, amongſt other Things 
that might be mentioned, a pretty ſtrong 
Proof; not any uf the Extention of this Cuticle 
over the Whole Corea, but alſo of 805 
a Production of the Epidermis. 

8 7. There is yet another Tunic covers 
ing the Fore · part of the Globe, and con- 
necting it to the Orbit, which had eſcaped 

the Obfervation of: moſt Anatomiſts, till 
COLUMBUS took Notice of it, and which 
mem It it is le, had been r 


which e quite | 
This Tunicle ariſes from the Tendoti of the 
four ſtreight Muſcles of the Eye, aud expa 
ing itſelf over the Fore-part of the Globe, 
betwixt it and the Comunttiva, to both which | 
it adheres, it terminates at the Edge of the 
Sclerotis, where it forms the Cornea. Col. u u- 
zus aſſumes the Honour of being the firſt Diſ- 
coverer of this Tunicle, to Which he has 
given no Name. Hence it is frequently called 
Tuuita Inominata; Columbi, tho - unjuſtly, 
becauſe it was known to GaLEN, as appears 
from. the 2d and 8th Chapters of his tenth 
De uſu partium. Otlrets therefore, with 
better Reaſon, call it Tuzica'Tendinea, becauſe 
formed of the Tendons of the four Ne. ht 
» Mu cles, 


Muſcles, of which it is an Extenſ * or 14 
Poneuroſe- Faunrelus ab Agquapenitdente i 
Of opini n, that the Conjunctiua has its 
ſhining Whiteneſs from this tendinous Coat. 
But in this he has been refuted by PL EMPIUS; 
who. having ſeparated: theſe: Coats 
Conjunctiva of the Tante ſhining white 
Colour it had before Separation, and which 
being opake, can receive no Change of Colour 
from this tendinous Coat lying: behind ite 

It is by theſe Membranes chiefly th. 
Ey es are connected to eg Ort 
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its ne * 9 


ds that T 5 che 

1 De! is of a round plobulay* Pont m. 
In 1 and Quadrupeds it is almoſt an exact 
Sphere; but in Birds and Fiſhes it is flat 
and depreſſed; both in its fore and back 


Part, th is wehe mga ot than A. 


mow. E . Nen e 
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of. the F orm. f .the Eye. Book IE 
. This round ** is of all others 

5 che moſt pak we for the Motion of this 
Organ; for. all its Parts being nearly at the 
fame Diſtance from its Centre, none of them 
can ſtrike againſt any Part of the Socket, ot 
G the Fat which lines it, When the Eyes 
are moved; and therefore, by this wary 
our Eyes are well prepared to move: every 
Way the Situation of Objects can require. Mas 

' Secondly, By this Figure, our Eyes are beſt 
fitted to ae the Humours within, and to 
receive and refract the Rays of Light coming 
from C Objetts without, ;lo : a Q to; form E Picture 
of them on the Bottom of ou BYE Hor e 
ſing Vion... This ſcarce needs 
or Illuſtration; it being obvious, that, i wereit 
not for the Convexity of the Cornea, the Rays 
could not” be made to conyerge! ſo as to pals 
the Pupil, and form this Pidture upon the Re- 
tina; as will appear more fully from what is 

-: follow: concerning the Manner of Viſion and 
the Uſe of the ſeveral Parts of the Eye; ; Which 

I ſhall. not; now anticipate; but ſhall only no- 
tice what the famous FRY AR BAcgN has ſaid 
on this Head. His Words are: Nam i elſet 
Planæ figuræ, ſpecies rei majoris 2 Ig; non Poller 
cadere per peudiculariter ſuper eum. Cum ergo 0- 
culus videt magna corpora, ut fere ſuartam 
Cali uno aſpectu, manifeſtum eſt, quod non (for 
teſt elſe "oy figure, nec alicujus niſi Inenicæ 


. . 


. 


qnuoniam ſuper Spheram' parvim! 22 cadere 
ferpeudicularem infinite, qu, M mugno cor | 
veniunt, et tendunt in centrum Sphere : e 
magnum corpus poteſi ject eee zderi, 
the Demonſtration of is, 
2 Figure in his Peripectives, \ 
now. conſider. But. ĩð 
Thirdly, To theſe Reaſons: for: the Spherici- | 
ty of the Eye, I ſhall add another, Which 
is "den: attended to by Authors, viz. That 
the Diſtance: of the Reiina or immediate Or- 
gan of Sight frem the cryſtalline Humour, 
may be every where ſuch as is neceſſary for 
receiving the Rays of Light which come 
from all the Points ef the Object in their 
Fucus. Every body knows,'' that there can 
be no diſtin Vile „ unleſs all the Rays 
which enter the Eye from tlie ſeveral Points 
of the Object be united AT the Reflection of 
the Humours in- ſo 3 {tine Langen, in 
the Bottom of the Eye 
the Eye a Cube, or of any ee F. orgy 
ſome! Parts of the Retina would be too far 
off, and ſome. too nigh, 'theſe refrating Hu- 
mours, and ſo could not: but receive the ſe- 
veral Pencils of Rays, ſome before they meet 
in the Focus, and others after they meet, 
which would render the Images of Objects, | 
and conſequently. Viſion, oy *confuſed and 
indiſtinft 3 But, by meaus of dhe ſpherical 
8 Figure 


— 


— 


——— >> —— = _ - ——— — * 
r * 
= . . * 


—̃ — p 8 = 
9 «oa = — NN | rr 


— 


5 . 2 o 
an % _— F Le" * — 9 
1 K a - = 
— 
— — «, — — CAO. — —— 
——— "uy Oe PE Ima —— — — —  — 


68 Of the Fw of the Eye. Book 2 ? 


Figure of this little Organ, the Humours are 
not only commodiouſly laid together for per- 
forming their Office off Refraction, but all the 
Parts of the Retina are placed at a due focal 
D iſtance behind the ( y/talline 3 which there- 
fore: muſt regularly receive the Images of 
Objects from without, and by - tranſmitting 
them to the  Senſorium, prevent that confuſed 


and indiſtinct Viſion, which would neceſſarily 
happen, were the Eye of any other Figure. 


But for a full Demonſtration of this Point, 
I, muſt refer to Opticians, who have demon- 
ſtrated, Imo, That if an Arch of a Circle de- 
ſeribed upon the Center of the Eye be looked at 
for an Obje ect, its Image behind the Chryſtalline 
will be a ſimilar concentricArch, whoſe Length 


will be to the Length of the Object in the 
Ratio of their Diſtances from the common 


Centre. aao, If a ſtreight Line cutting the 


Axis of Viſion at right WF og be looked at 


for an Object, its Image behind the Chry/tal- 
line will 2 the Arch of an Ellipſi,, whoſe 
Axis coincides with the Axis of the Eye. 
From theſe Propoſitions, which I muſt not 
ſtay to demonſtrate, it is obvious, -that when 
the viſual Object is convex, its Image behind 
the 'Chryſtalline will be an Arch whoſe 
Curvature muſt be greater than either that of 
a Circle or an E/lipfts. From all which, it is 
Toy — that — of all F. igures 
e 


— 
— — 2 A— — ͤ— . ̃ — e- ⅛ ÜXd ..... . ˙ - 
— — — 1 — — « * 


"_— IV. To the Ni 


is the very 


en 


4 ? £4, 1 
* 1 8 6 N * 7 4 * S * * I 6% * E 7 4 T's 7 5 
to our Eyes, — : 5 5 5 \ 1 5 [ 8 wh as * <P be we 1 % 4&4 & & 5. E 4 g — 
; : ; | : 
: £ , as 4 wat re rt — 4 4 ; \ * 8 Ih. 3 A . 


1 
* 1 51 7 4 * * Ry x 
1 7 Z# 5 $43 1 * * 
FI 


* 8 - X . r 
1 + 2 "#7 x17 17 Cx85% + F539, 4 * * 
8 f 4 . ®-”, 2 5 24 7 Ss z « 
bu. A * 11 Fi S 3 „ 5 
” * — 
77% $ eb nt 4 (20; © p44 e 7 7 1 34 Þ r 
1 8 7 * | 1 . 2 4 A & # 8 a 3 £5 $246. 
- WO. %. * 8 & 333 * —— 3 ; X 
* 52 * 
— — IOIETINIE AIR ITING ? 
* * — x we of * pO ** 7 a. EE? - 3 Mz 3. J Eff * 4 v o * - 1 7-3 . 2 
* 1 | Y F } * *. 3 $% * 1 * . 94 
5 : .» s 7 wt — — 4 BE * 4 Ss oo = = 2 
* 
/ £ 1 « * 7 - . ; 5 
, x 1 $ 1 5 By 255 * 4 ko 2 1 S „ on e 
> 6 FP. Th: N en 
5 8 4 4 / * i 7.3 F 
0” IE. * %..+ 4 18 P. 8 » < ws : > 
* ' - * * 
, 7 
"A 4 8 4 y ; 8 1 $ . Y < 8 * n K 9 * » e 
4 : | 4 : % Y Þ : : Fd wy > : 67 4 ary IP ' 1 4 : 8 X- 4 i z 4 IJ F Z ) 5 
&. * + *a# 5 0 F * 2 5 * o 
* 
5 4 * 
7 . „ * * 
#:/4s 5 
* 1 ; : *＋ 5 1 . X Bog 3 4 2 2 F ; - ' F ** . 8 . . . : 
— * o * * * s 4 } N 2 1 A a 13 — F y — * * Q 
5 % 2 
%, o 


i 


' NOTHER thing remarkal 
| in this noble © Fn is its 
Number, which' is never leſs than two in any 


Inſtance that'T know of, arid r ſome it 18 
e : AF 4 FE Te 2 5 5 TY 11 © 10 * 2 4 3 


sch 74 Foro 7016 tels us of a 
Heron with but one Eye: Inter aves 65 
ardeolarum genere, quot Leuco, 
oculo carere tradunt. Theſe are PI INV own | 

Words; but not having ſeen it himſelf, he 2» 
reports it only from Hear-fay, and therefore 4 
the Account is thought fabulous; as likewiſe 
what he tells us in the 3ath C r of his 
3d Book, concerning the Ki 


ng 
8 bath but ofie "OY. and that in His Fore- 
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apart impreſſes the Mind with an Idea of the 


periments, which I ſhall here relate, and that 
Object ſeen with both Eyes ſhoul appear twice 


| Side of a Book cloſs to my right Temple, ſo F 
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„a2. The Advantages of having two Eyes 
are, by the) generality of- natomiſts, -confined- 
to Two. rie * +I, 3. VR Tt Ste Be tos Ove 

1ſt, That the Sight may be rendered more 
ſtrong and perfect; which indeed is à very 
good Reaſon in Man, Dogs, Sheep, Oxen, 
and ſuch other Creatures as look the ſame 
Way with both Eyes; för ſince each Eye 


ſame Object, the Impreſſion muſt be ſtronger 
and 7 more r 4 We both . Concur, 


e and nd Rea 
one alone; and to aud ©) hilt Dion ee 1 this 
Exceſs of Brightneſs amounts, the learned: 
r JURIN has made ſeveral curious Ex- 


the rather, that it may be imagined that an 


as bright. and luminous, as when ſeen only 
by one; | which | nevertheleſs is contrary 
to Experience. * he Experiments a are ar fol. 
lows: 1 : 
I laid a Slip of clean white paper directiy 
before me upon a Table, and 1 the 


as s the Book adyanced Coliderably: more rar | 
w 


ward than my: Face, I. helchsit in ſuch manner 
as to Rien Right eys that Half of the 


Paper, which lay to my Right-hand,! while the 
leff Folk of Hae Nh as ſern /by;both Eyes 
© Then looking, Ow Pane with-botly Eyes} | 
I obſerved it to be divided from Top to Bot- 
tom by a dark Läne, and the Half of the 3 

Paper lich lay to the Right-hand of: t 11 
Line, to appear /; conſiflerably: 
the. Half which laytto the. N is 8-4 


Has at the W Es 


li j hi 2 ay we Eye to ae 
E ual Goodneſs. 4; MF ; 
Weit Liooked-in dae igen e bm Pg e 
. of a Book divided: into two Columns, II . 
the Column that was ſeen with hoth Eyes to 
be much plainer ahd more dane A that 
which was ſeen with one only; an - 
ence/was more. confpicyous,! — in 1 
the Experiment by ( andlc-h 
2 at auch, a Diſtance From the Candles as 
t the 7 

* boch Eyes: : 70 then he Column 3 


Was 
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5 pretty well defined by the Lüge of the 


Shade. 
I then took anotlttr Books 2 21 ppi it 


to my left Temple in ſuch a = Ei as to 


hide the left and brighter Half of the Pa- 


per from my Left-eye; ſo that the left Half 
was ſeen by my. Right-eye only, while the 
other Half was ſeen by both Eyes: Now I 


expected that the ri 25 Half or the. Paper, 


E the Light of one Candle only thrown 


upon it, but being ſeen with both Eyes, 
would appear as luminous as the leſt Half, 
which had twice as much Light caſt upon 


it, but was ſeen by one Eye only. In which 
I found myſelf miſtaken ; for the left Half 


appeared much Whiter and brighter than 


the right: Conſequentiy: an Object ſeen with 
both yes is nothing. near vice as Emes. 


as when ſeen with one only. Ä 
Being deſirous to know the Quantity of 
this. Exceſs of Brightneſs more exactly, I 
fixed a Slip of white Paper flat - againſt the 
Wainſcot bo the help of Pins, and; ata. Yard 
Diſtance, I ſet a Candle ſo as that the Flame | 


was about The ſame Height with the Paper, 


and nearly oppoſite to the Middle of it, 
but rather inclining to the right e At 
two Yards, Diſtance from. the; Paper, I placed 
another Candle, with its Flame at the ame 


F and * to the Middle of the 


Vor. 1 N K GE let 5 
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"left Half of the Paper. Then J ſet up a 
Book ſo as to cut off the Light of this ſecond 
Candle from the left: "Half: of the 1 8 5 
which Half therefore being illuminated by one 
Candle only, appeared conſiderably darker 
than the right Half of the Paper on e 
both Candles ſhone without Interruption. // 7 
The Difference in the Brightneſs of the tw 

Halves of the Paper is eaſily ued, by 
conſidering. that the ſecond Candle, Dome at 
twice the Diſtance, muſt throw upon the right 
Half of the Paper juſt a Quarter of- the Light 
that was caſt upon the ſame Half by the 
nearer Candle; and conſequently. that the 
luminouſneſs of the tight Half of the 
Re” was 0. hat of the left Half, as n to 
burning with E ual Bri ightneſs, I applied 
to my rig] U Temple, ſo as to hide the 

right Half of the Paper from the Right-eye; 

then looking at the Paper with both Eyes, 

the right Half of it, which had five Degrees 

of Light, and was ſeen by the Left- eye only, 
— manifeſtly whiter than the elt Half, 

which had four Degrees of Light,, and was 

ſeen by both Eyes. Conſequently, an Object 
ſeen with both Eyes is not a Quarter Part 
only. 0000s than AED. ſeen Wer 0s: 
only. 


er 


SF 7 Fs 8 
id * 
1 . 


—ů — — 


Aſter the ſame Manner, 1 eau the ſe⸗ 
nt Candle at three Yards- Diſtance from 
the Paper, IL found that the right Half of 
the Paper, Which then had ten Portions of 
Light thrown- upon it, and was ſeeh by one 
Eye, appeared ſomething whiter than the left 
Half, Which was illuminated by nine Pang 
of Light, and was ſeen by both Eyes. 
When removed the ſame Candle one foot 
further, ſo that the Diſtances of the two 
Candles from the Faper were reſpectively as 
3 and 10, ànd conſequently the Quantities of 
Light they threw upon the Tight Half of the 
Paper were as 100 and 9 reſpectively, i. e. 
nearly as 11 to x; the right Half of the Paper 
ſeen with one Eye 4 Bt.” ſeemed” (till a litle 
whiter than the left Half ſeen with both... 
When the ſecond Candle was ſet at the 
Diſtance of ſbur 'Yards from the Paper, the 
right Half of the Paper ſeen with one Eye, 

appeared a little Anker Sos: the left Half ſeen 
with both Eyes. 

Hence it e that "han the een 
Candle is about 11 Foot: diſtant. from the 
Paper, the right Half ſeen with one Eye, 
and the left Half ſeen with both Eyes, miuſt 
appear of an equal Whiteneſs. Ne ently, 

an Odject ſeen with both Eyes appears 
brighter than when ſeen with- one only by 
en a 1 3th. Part ; but it would be Aten ; 


to 
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— 


to- mäke the. Experiment exactly. S0 f 
Dr. Ju REN 1 ib tool 363 875 996 


ſion for the Nlisfortune of loſing one of thoſe x 


— — r 1 


5. 
ont ical Writers add a 'third, that we reap 


_ more 


1 a = — — —— — . - 


ws — ſx Means which Loncur for our 


moſt ſure, is the Angle which the Optic Axes. 
make at that Point of the Object to which 


a Mean our Mind makes uſe of for to judge 
of the Diſtance and Proximity of Objects: 


enen in | Longimetry, * the A ſſiſtance of 


: a : a 95 5 . as | 1 ” . TR 88 5 1 5 
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l Secondly, A Second! Advantage wo 
reap: from the Nui aber of our Eyes, is, 4 
when one of them is loſt or hurt, the other 
ſtil} officiates ; which is a meſt uſeful Provi- 


nople and moſt neceſſary Organs. But: 
Thirdly, To theſe tw] ]” Advantages, | 


from the Duplicity of our Eyes, which is no 
leſs conſiderable” than any of the former, and 
conſiſts in our being thereby enabled to judge 
Certainty of tlie Diſtance of Ob 
I ſhall | afterwards have occaſion to 


5 


udging of the Diſtance of Objects, of all 
which the moſt. univerſal; and frequently the 


our Eyes are directed: When this Angle is 
very great, we ſee the Object very near; and, 
on the contrary, when it is very mall, We 
ſee it at a great Diſtance; and the Change 


which is made in the Situation of our 3 
according to the Chan ge of this Angle, is 


For our two Eyes are like two. different 


which 


A af 5 L of th wanne. ws Th 


which Diſtari . 
that Creatures that look Ae y Wäth their 
| Eyes, as Fiſhes, Fawls; the kla Cha glion, 
Or. cannot judge of the Niſta f Ohjechs 
from this Angle, and therefore nuſt · be more 
liable to Miſlakes:than: vie dre; yet RO) | 
has providedothem with On, that their 
Sight might not be too!:much? limited, dm EE 
| they might.ſfee Objects equally well on 
both Sides, and thereby be better enabled to 
„leck their Food and cage gere Whence 
alſo it follows, thatithoſe who are blind of one 
Eye, muſt be liable /to Miſtakes in all Actions 
that rec uire Alit >the Diſtance! be exactly. 
5 A851 urig Liquor into a 
| Glab, — Candle;-threadiug a Needle, 
Ge. of which chat great Improver of natural 
Knowiedge; then fanicus Mr. Bow LE, has 
given us ſeveral Inſtances a. his Obſervations 
upon vitiateſl Sight. He has indeed obſerved. 
that this Aptneß to / misjudge of Diſtances and 
Situation gradually diminiſhes; the Reaſon 
of which muſt be, that b Uſe and Cuſtom | 
| they gradually learn to make a better Uſe of 
the other Means for | judging of: Diftarices: - 
But it is impoſſible they can ever come to 
judge as well of theme with one Eye, as they 
ad with both. In g. "68 3 RCF 
Boo 6. As! in all Animal the N e of their 


'Creatinp 
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Creatutes: it 13 more and this always happens 
when Nature hath denied any Motion either 
to the Head or the Eyes; which is a very 
wonderful Proviſion ſhe hath made for the 
Immobility of theſe Parts. We have a 
beautiful Inſtance of this in Spiders, - who 
having no Neck, cannot move tlieir Head, 
but have this Defect. ſupplied by the Number 
of their Eyes, which in ſome are four, in 
ſome ſix, and 5 e Far by which the; 
can fee every catch their Pre 

faltum. W any Motion of their Head, 
which Motion would have ſcarred away che 
imorous Fly on which they Pre. 
Another Inſtance of this Kind may be found 
in the immoveable Eyes of Flies, Waſps, Gr. 
which: being a common Entertainment with 
the Microſcope, Every body knows that their 
Cornea, is a curious Piece of Lattice- work, in 
bee this is remarkable, that every Foramen 
or Pupil is of a lenticular Nature; ſo that 
we ſee Objects thro? them topſey turvey, as 
thro* ſo many convex Glaſſes. This lenticu- 
lar Power of the Cornea ſupplies, as J imagine, 
the Place of the Cryſtalline, which ſeems to 
be wanting in thoſe Creatures; and it is 
obable, that every Lens of the Cornea hath a 
diſtinct Branch of the optic Nerve miniſtring 
to it, and rendering it as ſo many diſtinct Eyes, 
: ent thoſe Creatures are enabled to ſee 


very 


<< <4 5 


„ 


. 


very accurately very Way wit 
val of 'Time,--or Trouble to; move 


& 


s: So, that, a8 moſt; Anima 


* 
* 


are binocular,/ and bp gs for the maſt art 
ing in effect as a 5 are Ferfomt ... 
ons in their Cornea; by which Means, as other 
e are obli ed to tum their Byes to 
2 e ee ol other of their 7 | 


y 2 5400 wege bas A mhoſe. — 
| Head is poſſeſſed by is Eyes, uhich is 6 . 
excellent i: tha | 45 ious Inſsct, for the — 
ready. ſceinig and darting a canal PI. _ 
round lud ,on which it - prey 
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its four ſtreight and two oblique Muſctes, 
whereby the whole Globe of the Eye changes 
its Situation or Direction. And by its internal 
Motiomi, I underſtand thoſe Motions which 
only happen to ſome of its internal Parts, ſuch 
As, the Cryſalin and Iris, or to the oo. 
when it changes its mrs 0 ee, 5-208 
becomes oblon or flat. 18 80 

The external Marion: Al ne he. pla 
Ae but the internal ones wilh fall more na- 
turally to be explained aſterwards, in treating 
of the Manner of Viſion, and the, Uſe of 1825 
ſeveral Parts of the Eye; _ 

The ſpherical. Figure of our e amd N 
their: looſe. ray can to the Edge of the 
Orbit by the Tur zunctkiua, S-hith. 4s 
ſoſt, flexible 1 an does excellently 
diſpoſe them to be e this or the other 
Way, according to the Situation of the Object 
we would view; and beſides there is a great 


deal of Fat 7 all round the Globe, 


betwixt it and the Orbit, which lubricates 
and ſoftens the Exe, and rend S its Motions 
more eaſy. 


$ 2. Now the external Motions of the Eye, 
are, as we before. hinted, performed by means 
of fix Muſcles, whereof four are ſtreight, 
and two oblique... GaBRIEL. FALTLOo Is 
(in his Obſervariones Anatomice) is among the 
tuft that has n us a Sahin Deere 


Chap. v. of u. li hs oe *. 


of the Matte or: the* Bye" a. 
hit not 6 990 de 2108") 725 5 
ſelf Has gro ed I Ke 

olle nde te a MM hag 
Nulcles o che Ruta Pee; n Ut 
count RR e 85 2 


lub. 5. tap. 8.) uy 
them, tho', at he pe „ IC 1 
110 lels an a Fart in ſuppo- 


| fins that tlie BK eri . begins * and ends 


in the” Cornea the Eye, üt alſo in imagi- 
6 ning, contrary te what, Gaf. EN” and VESA“ 
LIUS teach, that, the G aße f lor belongs 
IST ee 


. to EP 0 ore; 88 
$14, The n of the For iftreiglit Muſcles 

5 ke fig AE bf the 5 5 
Pit p the 1 


chief” d ori ton to 
166k 'hie U; Wherefbre Its pp ite Mucke is 
called 22 But Ca8&tKtvs PLACEN- 
ids thinks "he" Motion f the" upper 
_ Eyelids denotes theſe Nai more fig 
keaytly ; for, ſahs lie, (1h. . cap." 18.005 
enim fun b elataſt Pabent” ſpeaking" of the uf 
Es) fett, &. fercer Furr,” qui" ooh 
4 fc Fam ac dj 222 ere. benin, ee, 
Ut 'rekramn” Hpicere dfdemtin, un leg 15 
| Hiker ſunt. For Which Reit ch L 115 = | 
. „ „ 
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his Anima ir atk,” 1 cap. Is * nes rather 
to call them Pii aut Devoti. Quia in SPrecatione 
intenſa, ſays he, oculum valde artollunt; ſuare 
Hypocritis, qui ſauctitatis peciem affetant, in 
more eſt, oculum ita evolver, ut albo fere tan. 
zum conſpecto pupilla occultetur. 
The /econd, as before hinted, is direct 
oppoſitè to the Attollent, and is ſituated upon 
the 2 5 5 Part of the Eye, which it pulls 
down, and 1s therefore called Deprimens or 
Humilis, _ 

The third and e are towards the 
Sides of the Eye, and draw it towards the 
Noſe, or from it towards the little Angle. 
That which draws it towards the Noſe is 
called Aduuctor or Bibitorius, - becaule,- in 
drinking, the Eyes are turned inwards to che 
great Angle oe viewing the Drink. That 
which pulls it from the Noſe towards the little 
Angle, is called Abduttor or Indignabundus, 
becauſe it is made Uſe of in - thoſe lateral 
or ſquint Views that denote a ſcornful Re- 
ſentment. 

All theſe four Muſcles ariſe from the Cir 
cumference of the Hole in the Bottom of the 
Orbit, thro' which the optic Nerves, pals; 
and advancing. by the four cardinal Parts 
of the Eye, terminate by four broad Tendons 
in the Wann 
| 7 | Theſe 
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Theſe T 'endons form a large Aponeuroſe, 
which is ſpread over the outward Face of 
the Eye under the Conunttit va, to w hich it 
alſo adheres, - and terminates at. the Edge of | 
the  Sdlerotis, where it forms the Cornea, 
Co LU MBS Pretgnids. to be the firſt; Diſcoverer, 

of this unicle, * to which he has. given nq 
Name. Hence. it. is frequently. paged, Tunica 
innominata Columbi, 1 unjultly.; becauſe” it | 
was known to GALEN, as 1 17 Hou 
the, 2d and. 8th Cha; Nets of his Ip Book 
de Uſu, Partium. Ot 1678  hereforg,” On bet- 
ter Reaſon, call it Tuhica Tendinga,.. becauſe 8 
formed of the Tendons of mw four Kraight, 
Muſcles. AQUAPENDENS, is, of opinion, 
that the White of the Eye Bas its Colo our, 


_— A ©. 7 


inner. M embrale of the Eye: lids, do like 
wiſe concur, : as. has been demonſtrated 
by PLEMPIUS | (Ophibalmograppias;, lib... 12 

„ LIK 
When the four freight. Muſcles. of. the 
Eye act. ſeparately, they pull the Globe u up 
or down, to or from the Voce 1 c 
to the different Situation of. Objects w 
would view. But When the Super bus 41 
Adductor or Abdudtor. act togeth er. or when 
the. Humilis and . Adduttor, or baudor, act 
OUTS they 0 


fr rom : this, Membrayes. 25 Bur, the. (Han activa, | | 
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ons, which have been attributed to the 
oblique M uſclez; and When all four at to- 
gether, they draw the Eye inwards to- 
Wards the Poon of the Orbit, and kee ep 
it fixed in a equal Situation; : Which i 

| the erefore by Phyſicians | called its 70 ba 
| Morion, © | 

Some re likewiſe of opinion, that when 
all thoſe | our Muſcles act to gether, the Bulb 
of the Eye is compreſſed, and its Aris is 
lengthened, when Qbj jects, are too near 5 : 
while others give them a. quite contrary Accti- 
on. But this we only mention by the, Way, 
reſerving it to be further conſi ered when 
we come to Examine the inward Morions of 
this Organ. „ 

The oblique Muſtles of the Fe are two 
in Num ber, Where of one is called Obliquus 
major or ſuperior, the other Obliquus minor 
or inferior; 5 they receive their Denomi- 
nation from their oblique Poſition. and 
Courte, 383 

The Obliquus major, becauſe of its Lege 
is ſometimes called Longiſſimus Oculi ; it a- 
riſes from the Edgę of the Hole in the Bot- 
tom of the. Orbit,” that tranſmits the Optic 
Nerve, between the Elevatar and te 
for, from whence it runs obliquely to the 
great Canthus : In the upper Part of which, 
pear the Brine, there is a cartilaginous 

. king 
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Ring or. 7 ochlea affixcd to the Os Fr Yontis, | 
thro which it . paſſes. its Tendon; from 
whence türning backwards, it is inſerted 
into the Tunica \ſeleroticn, towards the 


back Part of the Bulb of the Eye, in the 


Middle of the Diſtance hetween the Termi- | 


nation of the Aol and the” Opie 
Nerve, 8 N 


Th Frichlia," thro? which thi” Maſe 
tr by the 
ally 7 . 


paſſes its Tendon, Was firſt; 
| c 

great, FarLLoPivs, who. therefote- 
ceives the Honour due to fach. a 


iſcoye ( 


tho RroLanus does likewiſe aſcribe! it to. 
his Cotemporary RoNnDELETIUS. From it 
ſometimes the Muſcle receives its Name, and 
is called Trochlearit. ; When it acts, ir rolls 
the Ey e about its _Avxix' thwards the Noſe, ; 
and at TO ſame. time draws, It forwards, and. 


turns its Pupil downyard: 


The ſecond of theſe” vita que Niles be. | 
cauſe of its Bling the ortet Muſcle of the 
Eye, is frequently deſcribed under the Name 
of Breviſſmpr Oculi. It takes its Origin from 
the lower Part of the C Orbit in its Inſide near 


by the | 


its Edge; and' aſceiiding obliquely 


outer Corner, of the Eye, it 1 IS inle e 


into 
the Selerotis near the" Jn af the Hi of! the 
e A Aalen, ad 


© F 1 


: SD 1 of T | 
= 7% „ *& Ig -S. * 9 o Ee 
3g 7 «XY x * 
8 2 g 7 4 
» 3 1 : ! 
7 


former, directly betwik 
OW, Nerve. ON 75 


6 
a ey 
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The e two 
ar * 2 eule 


rolling the Eye about, Which mining. 90 
all, er 5 Hack the F rench La one 


ally ſome ot MEETS that. ma erye, fi 

rendering, ſuch Motions obyious, 7 1 chiefly, 
becauſe he does not ſee what Advantage. we 
could reap thereftom. But, were; Nature to 
be conſined and limited in her Operations 
by our imperfe&t Views of the Adyantages of 
her Actions, we. ſhould. N Fa the 
moſt evident Facts in the World: ..: - 4 
F 6. But that PERRAuT T's Aut y may 
not miſlead ſuch as have not. par obſer- 
ved the, Origin, Progreſs and... Inſertion of 
theſe Muſcles, - it may be proper. to obſerve, 
that: the learned Mr. MARIO T TE. (in his 
Nowvelle Decouuerte touchant la Vue) has de- 
manſtrated beyond Diſpute, that that Part of 
the Bottom of our Eyes, where the optic 
Nees enter © Hem, is inſenſible; and Sor 
ys 
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Rays 81 41 ght, whith fall rhereon, Are | 
intirely loſt, Ethour” giving us any Idea of 


the Object from whence they 3 Now, : 


our optic Nerves enter the Eye, not in the 


| Middle oppoſite to the Pupil, but a little on 

the Inſide towards the Noſe: Hence Objects 
placed a little on the Outſide of the bl 
Axis, if not over large, would be altogether 
inviſible ; becauſe the Rays which come from 


them fall upon that inſenſible Part of tie 


Bottom of our Eyes, at which the optic 
Nerves enter; but, by the Circumrotation of 
gur Eyes round their Axis, this inſenſiblie 


Part may be turned aſide, tid the Rays of 


Light which would have been loſt, in falling 
upon it, may now, at leaſt in part, fall upon 
tlie ſenkble Part of our Retina; and thete- 
5 fore the Object, which otherwiſe Would 
have been intirely inviſible to that Eye, 
may, at leaſt in part, become viſible, which 
is a conſiderable Aae as . one 
muſt . 

IJ am not ignorant, that there are many 


WhO have denied this oblique Inſertion of 
our optic Nerves. WIEIIS and BRTOGGS 


tell us, that not only in Man, but alſo in 
Dogs, Cats, and all the more fagacions | 
Creatures, they enter the Globe at its As, 
directly oppoſite to the Pupilla : But the 
Tana and — of later and more ac- 
90 curate 
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curate Anatomiſts have long ag freed. w 
from! this Mitake;/ and tho this Obliquity 
is confiderably"lefs/ in Man than in Oxen, 
Sheep, . Swine, Hand the greate t Part 'of 
Birds and Fiſhes, „Net 0 eg who, ſhall take 
the Pams to Exiſts! 4 human Eye can N 
obſerving „ t, 7 
5 There are indetd 110 Creltures: fuck 7 
the ; Porcupine” and Seu-calf, that have the 
optic Nerves infer iſerted” 1ito the "Avis of their 
Eyes: : Which ff ngle Fact more. elffectually 
Overturns Man 70 Ps "Hypotheſis of the 
Choroides being the © Principal, and immediate 
Org an of Sight, chan all che ſubtile Reaſon- 
ing dee Maas: PECCUET atldPzRKAU LT, 
his greateſt Op) ofers, © Neither: it is 8 
that this Defect in tir Sight „Where 
Nerves enter, Caf afiſe > id Uthe * Winn” of 
the Choroides EN this Place, WB. i according. to 
45 4 Htxx's Reaſoning: againſt /MARIOTTE 
See his Diſſertation, Sur, ſes eren Accidens 
e la Vis) "ought" to receive the” Impreſſion 
from the Rays of Light which, according 
to him, thro” the tranſparent ' ' Retina, 
Without oda + Viſion) and communicate 
it to” the "Rerina, "with, that, iſp Gtion and 
NM odifcationt Rick is proper. for Sight, juſt 
s the” ſpiral” Lamela"'of the Ear receive 
| the Impreſſions of the Air, to be 'communi- 


Site to the Auditory Nerve, f for ee 
| ati th 1 2 þ 4 (3-7 . 2 f e 
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the Mind the Aal goß ound. For, were 
this true, then to theſe juſt now named Ani 
| mals, all Objects would become inviſible,” to 
which . their Eyes are dire&tly turned, - becauſe 
the | Ghoroides is wanting: in that Place where 
their Image falls; which being contrary to 
Experience, it remains that ſome other 
Cauſe be aligned for that Defect of our 
Sight, chan che Want of the Choroides, Bur 
05 return. 
7. Tho”. 1 Action = theſe two oblique | 
gts ſeems pretty evident, yet there is 
ſcarce any Part of the human Body about 
which Anatomiſts have differed more, than 
in aſſigning them their proper Offices. The 
famous! Mr. Cow ER is among the firſt I 
2 m to reaſon juſtiy a about them. 
But it would take up too much Time to 
emimerate and — the ſeveral); Opinions 
of different Authors; and therefore I mall 
content myſelf, after what has been already 
Aaid of each Mufcle acting apart, to conſider 
what hag pens, n both act at the ſame 
wh. LIime. n e * Vol 
Mr. Cowe ERL in 8 Apes 'refurmats, 
oh well obſerved, That when any of the 
ſtraight: Muſcles act, they will rather draw 
the Eyt imvards, within the Orbit „than 
deem Aves fideways, or upwards, or down- 
_ - wards,- were it not at the ſame time dwen 
1 Vor. I. e dutwards 


* - 
4 * 4 * 2 4 . 
; by Tian . : 
5 5 ve % 2 ** F * . + * . 1 4 
* 2 : * 2 


outwards, by; dome; equal SER the 
above: deſcribed Situation of, theſe. oblique 
Muſgles, excellently qualißes them for ke 
ing the Globe . being retracted, when 
any of im riet Oo: — — * For by their 


| actor they... muſt pull the Ey e 
— ih from: the Bo LO of the Orbit, — 


* 


kerp it fuſpended as upon, an kin, fot the 
better receiving the Motious of. thei, reight 
Muſcles: mo this is What, we think, the 
principal Vie of its oblique We when 
1 fering they; combine; both in 
this, while they 6; Antagoniſts. to one another 
in their other Mhions, f iN 
$ 8. AQUAPENDENT:/(inhs Treatiſe, d: 
Gallo, cap. Xi.) obſerxes, Hat in the — 
the mo he: dennis one enn 


my 


. 
Ey yes nds. "But tis, we, chieffſy take 
—— of, becauſe it may aſterwards be 
of ſome Vie: for determining how the Eye 
changes its Conformation, and adapts itſelf 
to the different Dimmer of Mbjeas, Which 
dome have ſoribed to the of thoſe 


85 0 ee His DD 3 3 
quo s Mul LIN ET, for d ng l ſe ven 
of 0 ere 3 


upon Rugminstion, ß 
fuck Mulge is the band du te hunian 
Age — into this take > by ta 


adheres to che. Trochlea, or tather by! what 

he might "have*iobſerved in Dogs, Who 
have à fnall Muſcle ariſing near the Origin 
of the OWliquus"' ajor, and infecting itſelf 
28 ſlender Tendo 0 the Troahlen, 
to Whsſe Motions" it N "as 
Dover As obſerves -{Myogy PR 
cap, iI 9710 niptigazÞh” 2210 4 fiat 


| "07 : _ g theſe Muſcle 


—— other r Things) « — chat 
vasskübs has not been altogether free from a 
Fault, which he condemns very ſeverely in 
GalEN, to wit, the obtruding on us che 
Organs of Brutes, inſtead of thoſe of the 
| Hhuman Body, Which SO -deſeribes | 

* wor has both deſcribe at 4 


. 60 WA / 10m it is never 

0 ll. i ek alt v4 bak 
"This lufee riles ron the -Ciretinile 8 
retice of the Hole in the Bottom of the Or. 
bit thro which” the optie Nerve paſſes, and 
goes directly along the optic Nerve; which 
it embraces and” ſtrrobnds on all Hands, 
and is inſerted into the back Part of the 
Sclerotis, all round the optic Nerve, betwixt 
it and the Termination 7 of the ſtreight 
Andie. Piſhes and Fo id em moiy want 
this "Muſcle, 2s well as Man; but Oxen, 
Horſe, Sheep," Hogs, and, lb far as has been 
obſerved, all Quadrupeds are provided there- 
with, tho in all it is not of the fame 
cure, being ſometimes compoſed of two, 
tres er four diſtinct Muſcles, as 5 
DENT (de Oculo copi xi.) obſerdes s.. 
11. ACA END ENB — Mirh 

BR 1668, with the greateſt Part of our modern 
Anatomiſts, are of opinion! that the only 
Uſe of this Muſcle, is to draw the ee 
wards, towards the Bottom of. wd Orbit; 
and to keep it ſuſpended, that »when the Eye 
hangs down, as oft happens in Quadrupeds, 
who gather their Food from the Ground, it 
may not fall tos much out of the Orbit, or 
by its Weicht ſtretch and fatigue the optio 
Netve, to which it is attached. Hence they 
call it Suſpenſorius, as has been before ab- 
043 4 ſerv ed. 


ſerved,” Bit nde ma in Part. de bo 
plied by the Freight Muſcles acting together 51 
adden e e amis 
ſufficient for ſuſpending the Rye and. 
5 other Df ries TOY Sole ue PN 17 Nesse 
DR. TrSON finding this Muſcle in che Por- 
pe, as well as in Quadrupeds, thinks its Uſe. 
bs not to ſuſpend the Bulb; af the Eye; but 
rather by its e Contraction of the Sckrotir,. - 
to which is dane to n Ball of 5 
nn ording too 


ing hieb peu mah 00 0 Ce is "Anatomy: | 
of the Porpeſs, (b 39-): Put it is not abſor 
0095 certain. Fe! 9 8 1 e the Bye 
2 | N. s afterwards to be men- 
Ba 8 7 conſider its inter- 
nal * * . balidesg; the neceſſary 
Change of our Eyes is well provided for by | 
another Mechaniſm, as will alſo ves in-its 
proper Place. 0 motion i! f. br 16% p48); 
wh think therefore that the Uſe [of this 
Muſcle is not omy to ſuſpend the Eye, an | 
preſerve the 9 from being tom a 
ſtretched, but prineipally to aſſiſt the ſtreight 
Muſcles in mobing the Fe. according as 
ts different Fibres! act, e. g. When, its ſuperior | 


erg they aſſiſt the Actallens 1 * Pulle 
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the Noſe act, they aſſiſt the ¶Adurrne; and 
we both Bae ener Or thoſe betwixt them 
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Anatomy makes this pres non ora ge 
for, in ſeveral Animals, as we hae before 
hinted, it is divided ĩnto ſeveral diſtinct Muſcles, 
whereof Aqua END ENT has obſerved e 
— and Dmet 4 imes font in the Eyes of 
ep? and Dover as: tells us, hat: in 
— divided | ſometimes into four, and 
 fornttimes into five, which have as many! di- 
ſtinct Inſertions:into:the!.Sclanlo.! Mr. Pra- 
RAUT T's Obſerration an this NMinſrie does 
likewiſe v very much con˙¹ùmemm this: breed 
His words tranſlated ane, . In effect me may 
4 ſay, © (ſpeaking of this Muſcle) prowl * oon: 
+; tributes to the: Action of the-ſtreight -Muſ- 
. cles according as its Fibres acc 1 i 5 
oc. there being ſeveral O es, ſuck as 70 | 
Baan: Pale-cat; :(POurs, la Fouine) and many 
others, where this Muſcle is ſeparated into 
Mas having ane many different | L ms, 
| being betwixt the Inſertions of. the 
tour ſtreight Dion” ena ſerve. for ie 
e - Motions. af Peay. ha which 
i | 
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87 ee that Defect ſhould be bed by ahi 
X59 Multiplicity- of Eyes. aft 2aly;\ 55 Since they 
„were to live by catching ſo nimble a Prey 
as a Fly, is, they ought to ſee her every 
Way, and to take her por ſultum (as they 
e do) without any Motion of tlieir Heat 

to diſcover. her; Which Motion would are 

e ſcarred away ſo:timorous\am Inſet.” . 
It is therefore with good Reaſon that Moy F- 
Er, IE this Lydian 

oud' Mada „ whom, for your: Iv 
able makes Palla. transform, into a 2 — 
: — of thoſe Philoſophers that held them blind, 
Sane cæcutiunt illi ſummo meriuie, qui wider: 
ip ſas non villent nequt intelligum Which he 
might have ſaid withi far better Reaſon, if hi 
Eyes had been but aſſiſted with dne of our 
Ln er Microſcop ess 

To this Purpoſe alſo belo the ſurpriſin 
beautiful and curious Niechaim 0 
the immoveable Eyes of Flies, Waſps, Gl. 
They nearly reſemble two protuberant Hemi. 
ſpheres, each conſiſting of a Feet Num. 
ber of other little Segments of a Sphere; al 
which Segments are perforated by a Hol, 
which may be called their Pupil, in which 
this is remarkable, that every Foramen or Pu- 
pil is of a lenticular Nature, ſo that we fer 
Objects through them topſey-turvey, as thro 
hes —_— convex. < laſſes; yea, they 2 
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final: Teloſdpes when there is a due focal Di- 
ſtance between them and the Leur of d Mi- 
crhſanyes's LEUBNHOEK'S Obſeryations make 


3 hs, place of tha” 6 ry talkin Humour," Which + 
ſeems to be wanting in thoſe Creatures, and 
that each has a diſfmet Branch of the optic 
Nerve anſwering to it, upon which the Ima- 
ges are painted; ſo that. as moſt; Animals are 
binocular, and Spiders for the moſt part octo- 
nocular, ſo Flies, Oc. are multocular, hayi ing, 
in effect, as many Eyes as there are Perfora- 
tions in the Cornea. By Which Means, as 
other Creatures, but with two Eyes, are obliged, 
| bythe Contraction of the Muſcles above de- 
abode) turn their Eyes to Objects, - theſe 
haye ſome or other of their Pupils always ready 
placed towards Objects nearly all round them; 
whence; they are ſo far from being denied 
any Beneſit of this noble and moſt neceſſary 
Senſe of Sight, that they have probably more 
of it than other Creatures, anſwering to. 
their Neceſſities and Way of living: And thus 
provident Nature has 5 great Induſtry and 
Art provided for the Immobility. of the "Head 
and Ryes. 6 e 
§ 13. II. As in ny ind mot, 9 7 
Surg the Eyes are ſituated in the Head, be- 
cauſe, amongſt other Reaſons, it is the moſt 
convenient Place for their L Defence a and Security, 
„Vol. I, N | | being 
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being conpoled- of hard Bones, wherein 
are formed two large ſtrong Sinuſes or Sockets, 
commonly called Orbit, for the convenient 
lodging of theſe tender Organs, and ſecuring 
them againſt external Injuries; ſo in thoſe 
Creatures whoſe Head, like their Eyes and 
the reſt of their Body, is ſoft and without 
Bones, Nature hath provided for this neceſſa- 

and tender Organ, a wonderful Kind of 
Guard, by endowing the Creature with a Fa- 
culty of withdrawing its Eyes into its Head, 
and lodging them in the ſame Safety with 
its Body. We have a very beautiful Ex. 
ample of this in Snails, whoſe Eyes are 
lodged in their four Horns, like atramentous 
Spots, one at the End of each Horn, which 
they can retract at Pleaſure when in any Dan- 
ger. I know the learned PER RAU ILT (in his 
Mechanique des Animaux) ſeems to doubt of 
Snails having Eyes. And Dr. BROwN ranks 
this Conceit of the Eyes of Snails amongſt the 
vulgar Errors of the Multitude ; but a good 
Microſcope would ſoon have ſhewn him his 
own Error. Thoſe that deſire further Satis- 
faction in this Particular, may conſult Dr. 
PowWER's Obſervations, and Lifter de Cochleis 
et Limacibus., © 

If it ſhould be here aſked,” Whence it is that I 
Fiſhes, whoſe Eyes are not guarded and de- 
fended by Eye. lids, mould not alſo have a 


Power 
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Power of retracling their * for their De- 
fence and Security? To this J anſwer, That if 
we reflect on the Hardneſs of the Cornea, 
which, in all Animals that want E ye-lids, 7 
is commonly much harder than in Man, and 


therefore is not to be hurt by ſuch Particles as 
W their Eyes are commonly —_ to, we muſt 
| ſee that ſuch a Mechanifi would have been 
uſeleſs: And beſides, in ſome. cruſtaceous 


Animals, whoſe Occaſions and Manner. of 
living perhaps expoſe their Eyes to greater 


| Dangers and Inconveniencies, their Eyes are 
well ſecured by deep Sinuſes, into which, as 


into a ſafe Chamber, they can retract their 
Eyes upon the Approach of any. Danger, as 


W has been well | obſerved by FABRICIUS ab 


AQUAPENDENTE (in his. Treatiſe de Oculo, 


cap. 14.) 


ys 14. Something: = a . ſmilar | 
to this has alſo been thoug ht to obtain in the 
Eyes of Moles, which are 5 blind, as Ax - 
STOT LE, PLINY, SEVERIN Us, Orc. would 
perſuade us; but being provided with little 


black Eyes, about the Bigneſs of a ſmall Pin- 
head, in which not only the aqueous, vitreous 


and cryſtalline. Humours, but alſo the Ligamen- 
tum ciliare, copped or conical „ with 


che round Pupil and optic Nerve, have been 


manifeſtly diſcerned, they muſt. neceſſarily 
ſerve to Was and e it, when it chances 
to 
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to be above Ground. But becauſe this Ani- 
mal lives moſt under Ground, which it digs 
and penetrates, it was neceſſary' their Eyes 
ſhould be well guarded and defended againſt 
the many Dangers and Inconveniencies to 
which their Manner of living expoſes them; 
and this is the Reaſon why their Eyes are 
fo ſmall, and that they are ſituated ſo far in 
the Head, and ce ſo ſtrongly with Hair, 
that they can be of no Service to them, un- 
leſs they be poſſeſſed of a Power of protru- | 
ding and retracting them at Pleaſure; more 
or leſs as they have more or leſs Occaſion to 
- uſe or guard their Eyes, as has been obſerved 
by BoRRICHIUS, Epiſt. Bartholin. 96. 
cent. iv. Mr. DERHAM's Phyfi co-theology, 
book iv. chap. 2. Kc. 

I know ſome have Jorldied whether what 
we take to be Eyes in Moles are ſuch or no, 
and others have expreſsly denied any Humour 
to be therein; yet ſo accurate an Anatomiſt 
was GAL EN for his Time, that he tells us that 
Moles have Eyes, the cryſtalline and vitreous 

Humours, encompaſſed with Tunics, agreeable 
to what has been ſince more diſtinctly ſeen by 
the Help of M icroſcopes, (See GAL EN, de Uſu 

, Partium, lib. iv. cap. 6.) 

0 {$ 15. The third and laſt Reflection we 
ſhall make upon the Motion of our Eyes, 1s 
what regards a Problem which has very much 


perplexed 
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perplexed both Phyſicians and Philoſophers, 


viz, What is the Cauſe of the uniform 
Motion of both Ey er: 
In ſome. e ſuch as Fiſhes, Birds 


| ** among Quadrupeds, the Hare, Chame- 


lion, Oc. the Eyes are moved differently, the 
one towards one Object, and the other 
towards another: But in Man, Sheep, Oxen, 


and Dogs, the Motions are ſo uniform, that 


they never fail to turn both towards the 
ſame Place. Hence, in Operations upon the 


Eye, that require it to be kept immoveable 


for ſome Time, it is neceſſary to tie up the 
ſound Eye with Compreſs and Bandage, by 


which Means the other is caller KP fixed and 


immoveable. b 
9 16. The final Cauſe v this uniform Mo- 
tion of our Eyes is, 


1. That the Sight might be ch Fngered 
more ſtrong and perfect; for ſince each Eye 


apart impreſſes the 1 Mead with an Idea of the 


ſame Object, the Impreſſion muſt be more 
ſtrong and lively when both Eyes concur, than 


when only one; and conſequently the Mind 
muſt receive a more ſtrong, lively and per- 


fect Idea of the Object in View, as is a- 
greable to Experience: And that both may 
concur, it is neceſſary they move uniformly; 

for tho” the Retina or immediate Organ of 


Viſion be eee ure the whole Bot- 


tom 


1108; . the Motions of the Eye. Book II. 


tom of the Eye as far as the Ligamentum 
ciliare, yet nothing is diſtinctly and clearly 
ſeen but what the Eye is directed to. Thus, 
in viewing any Word, ſuch as Mrpicixz, 
if the Eye be directed to the firſt Letter M, 
and keep . itſelf fixed thereon for obſerving it 
accura itely, the other Letters will not then 
appear clear or diſtinct, becauſe the ſeveral 
Pencils of Rays that come therefrom, fall 
too obliquely on the Cryſtalline and other 
Humours of the Eye, to be accurately col - 
lected in ſo many diſtinct Points of the Re- 
tina; and chiefly becauſe of a certain De- 
gree of Hardneſs, Calloſity or Inſenſibility, 
that obtains in all Parts of the Retina, ex- 
cepting towards the Axis of the Eye, di- 
rely oppoſite to the Pupil. Hence it is, 
that to view any Object, and thence to re- 
ceive the ſtrongeſt 25 moſt lively Impreſ- 
2555 it is always neceſſary we turn our 
directly towards it, 1 its Picture 

may fall preciſcly upon this moſt delicate 
ſenſible Part of the Organ, which is 
naturally in the Axis of the Eye. But if 
this moſt ſenſible and delicate Part happens, 
from a Fault in the firſt Conformation, or 
from any other Cauſe, not to be in the op- 
tic Axis, but a little off at a Side; then 
to ſce an Object clearly, the Eye muſt not 
be e directed towards it, but a itle to a AT 
· at 
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that its Picture may fall on this © moſt 
ſenſible ' Part of the Organ: And this 
may be one Cauſe of Seuintiog which, 
as is eafy to f ee, walk be e incure- 
able. 

Now, though it is certain that on a very 
ſmall rt of an Object can at once be clear- 
ly an dll ſeen, namely, that whoſe 
Image on the Retina is in the Ari, of the 
Eye; and that the other Parts of the Object, 
which have their Images painted at ſome 
Diſtance from this ſame Axis, are but faintly 


and obſcurely perceived, yet we are ſeldom 


ſenſible of this Defect; and, in viewing any 
large Body, we are ready to imagine that 
we ſee at the ſame time all its Parts equally 
diſtin& and clear: But this is a vulgar Error, 
| and we are led into it from the quick and 

almoſt continual Motion of the Eye, where- 
by it is ſucceſſively directed towards all the 
Parts of the Object in an Inſtant of Time; 
for it is certain, that the Ideas of Objects, 
which we receive by Sight, do not preſently 
periſh, but are of a laſting Nature, as ap- 
pears from what happens when a Coal of 
Fire is nimbly moved about in the Circumfe- 
rence of a Circle, which makes the whole Cir- 
cumference appear like a Circle of Fire; be- 
cauſe the Idea of the Coal, excited in the 
Mind by the Rays of Light, are of 'a laſt- 
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bility in any Part of tlie 2255 betcauſe the 
Idea of one Part continues, till by the Mo- 
tion of the Eye, the Image c the” other Parts 
be ſucceſſively received upon the ſame moſt 
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"Of Lage. ma! 17 the Obj A in coming thence 
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dee of the Hiſtanbe of Objects from this 
Angle, and therefort muſt be morc liable 
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Sight. wit {dk He: b 600 1 
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one another in tha * Dec Z 
on-which * is Sr the 
beſt and moſt univerſal Means wWe have 
for of the Diftance- of Objects; 
it needs be no Surpriſe, that: in very great 
Niſtances, where the Diſtance: ! 
bears no ſenſible Prop 5 
of the Object, it ſhould be: 
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that happens here. to this. Angle fo al 
as to be nene SIMI He 


Foot . our u Eyes s tranſported tofours but 
if from four it be tranſpotrted 00 
Change is by much leſ Aenfblez 
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to 1 hundred thoufand, i ths: toarteiany: 
more ſenſible, nay not tho the. Diſtance>be 
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It ais for this Reaſon that e are ſo; often; 
eceived in the Judgment we form of- all | 
great Diſtances, and that We ke the Sun, 

L- Bs 17, 'S a8 if they w ere 
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The fame-thing:does alſo happen, abet a- 
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of.the: other. Thus Wins ( i his F 
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104% al. Things: doch fr om 4 Spaſm in 1 
the .gedacent,. Muſcle of, As e Eyes whereby 
be Ted the fame C Ohj ie 5 with-the other. 
PL aTERVUS; likewiſe. (in .the,cfud 
his ;;Ohſervations, p. 132.) Sen an he 
4 ſtory of 8 e | 
one of by Sie N his Mouth Ailton 
ed, to whom every thing he locked at ap- 
Pearl! double, And tho), he does not pM 
tempt to account for this, Depravation « 
een is caſy to ſce that it ede 
ceed from nothing but a Palſy or Sram of 
eee the uke e ene of i 


to > this — ar e 
mon, vc muſt nat omit. He cells 8 (in the 
2th Epiffle of his firſt Book) That, in 4 
Wound of the Eye, it happened, thro? 
Neglect, to unite nd. to the under. 
Eye id: ſo that, after the Cure, that Eye 
was tietl down, and rendered incapable of 
following the . Motions, of the other: This 
 occalioned: every thing to appear double, till 
the Eye, by ee Motions,” had at laſt 

| ts ya to which it was 
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K war e 2 — 81 
to ted, but, when the fatht N 
ane, ate, n! Abet —̃ 


uniform. df 
caf . and E 


| „The fame Thing! dots alſo" h 
— wort” out ands\exHulteth br 8 
Sickneſs. We have a remarkable! 3 
of this in the a 'Hofnienſm;'' publiſhed by 
 BaxrTHofrx: OHAus Boe there 
tells us, (Volt 2. p. 198.) of a Woman that 
had been Tong ill of a Diſe ſe in her Breaſt 
and Spleen; to whom, two Days before her 
Death, all Things appeared. double.” He in- 
in che Figure of the Humours'of the Ev6, ; 
: of 2 Pehgon, or Salty Clas; 4 
and very — wear f ag 
al T. 
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Ser ball, Dyes bo del 


lutely "neceſſary 
to the ſame Object, 
and that this 0 the 8 of their 
„ An 155 N 


ſhall be duly" eamined, 1 an Cent EY 
Fountatio Gen 
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explai 
ere dera — Mon he 008 
§ 21. Having finifhed What T. intended. to 
fy | V concerning the final Cauſes of the u 
Motion of our Eyes, I cone now to 1 inquire 
into the efficient Cauſe of this Uniformity, or 
by what Neceſſity it happen that both Bye 
are always turned the ſame Way, that non: 
of us are alle Plralure yo 0 0 
it Direction. 
ARTSTOT LE, of old, and a 


P 


 AvYeryna; and moſt of the Antients; do at- 
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_ tribute this to the Union af ire Optic 


L c C. — — 
are only for conveying to t 6 
1 ra rell 


their Motion not ex pens J 
the opties Neves, gs or. upon their pe wy 
Nerxes „and Muſ les. But, aduppoſing that. 
the! optic Neryes did. contribute to the 
N Motion, off our Eyes, Vet their Conjunction ” 
could never, occaſion; this uniform Motion; 
becauſe, as DLBMERBRQEX, obſerves, (Sce 
his. Anatom. lib, iii. 45 G 1 6 ws Aunatomiſts 
have found them dlisjoined in ſome Subjects, 
who, while alivg, moved thei Bye e 
ee e dt t See 

RF e It, is, r e Kea 
9 0 e ypoth 
Nd 125 2 bat op aye hey | 
8 happens, becauſe, the, Nerves be: 
gh —. the Muſcles oO our Eyes, called 
Oculorum Mängeſt are united at their Origin in 
the Brain. Every body knows that our Fingers 
ate. 110 liberty, 10 to, us: different Motions, 
2 to; be. extends 9 pas hel not "Sp 
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1 againſt Children s taking up fuch a Habi, ox or 


to move uniformly, nbt from any i 
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the Nerve, but alſo the Muſcle ſubſervi 


vient to 
their — is but one: Whence therefore 
this Liberty ſhould be denied our Eyes, whoſe = 
Muſcles are diſtinct, I ſee not. But this is 
not all; for there are many Parts of the Body, 


which, tho? they have Nerves of different 
Origins, yet they neceſſarily move together. 
Thus the Eyes 3 be turned up nor down, 
but the Eye · lids follow their Motion, and 


keep at the ſame Diſtance from the Pupil, 


tho at the ſame time the Eye-lids can be mo- 


vod without any Motion in our Eyes. Did 
this uniform Motion, depend upon any U-. 


nion or Conjunction of the Oculorum Motorii, 
or af any of our other Nerves, none — 


but ſuch as had them disjoined; and 3 
it would be in vain to uſe any 


244 


to endeavour to correct it. 
15 23. The true Cauſe of this 5 


* the Motions of our Eyes to me ſeems 
wholly to depend on Cuſtom and Habit: 
For it is not to be doubted: but theſe! Mo- 


tions are voluntary, and de ig upon our 
Mind, which, being a wiſe Agent, wills them 


intrinſical 
Neceſſity in the Thin itſelf, or for-want of 


Power to move them differently; but becauſe 
ſuch Motions are moſt. Profitable. and uſeful 
to us. So that our Opinion is, that the 

uniform Motion of our TOS. is not at firſt 


"IT 


5 


of the Ea 1 ns: 


neceſſary,” but thaz the Mind has pod 5 
_ itdelf that Law, aſcent: * em os Vs 
Son ds | Aiitibn wn tot. ibs: in Time 1 5 
become ſo neceſſary, that none of us are ni, - 
able to move one Eye towards any Object, 
but the other is likewiſe turned the ſame 
Way And as for other Creatures who move 
their Eyes differently,” fuch as the ume on, 
which has this Faculty in an eminent Manner, 
ſo that the one Bye | is moved} whilſt the 
| other remains immoveable ; the one is turn- | 
ed forwards, at the ſame time the other 
books behind; and the one iwoks up to the 
Sky, when the eee 1 the Ground. 
1 foy, en er O es that move 
their Eyes d ntly; ſuch as the Hare, 
ban G a iris eden „„ Or. 2} 
gans ſubſervient to thoſe Motions are the — 0 
ſame as in Manz that it is the Utility; and |} 
Advantage they receive re — bal, „ 
neee which determ | . | 1 
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our Pariſian Academiſts have taken no No- 
tice. But; be this as it will, they found that 
they were moved by true Muſcles, which, as 
in other Creatures, are / inſerted under the 
Confundtiva ; ſo that it ſeems PAN ARO Lus 
was miſtaken, when, as Bak THOLIN in- 
forms us, (Hiſt, Anat. Rar. Cent. 2. Hiſt. 
62.) he ſays, that their Eyes want Muſcles, 
and that they are moved by the Corrugation 
of a Membrane, which is contracted hy means 
of circular Fibres. What might have led 
him into this Miſtake, may be gueſſed at 
from the Obſervations of the ſame Acade- 
miſts, who tell us, that the Eyes, which are 
ery large, jut out full Half of their Ball, 
and are covered with one ſingle Eye-lid, 
a mw like: a Cap pierced through the M d- 
dle, with a Hole not exceeding one Line in 
Breadth. This Eye: lid was found faſten 
to the Fore- part of the Eye, by means iof 
an orbicular Muſcle that was ſpread over 
the whole Tunica comiunctiva, to Which, as 
well as to the 'Eye-lid; it was ſo adherent, | 
that it ſerved to give the ſame Motion to 
the Lid as to the Eye, tho' its particular 
Action was to contract the little round Hole 
of the Lid, which cloſes by enlarging. itſelf 
croſs ways, even to the making one —_— 
Slit,, which very exactly unites - the 

ers with: the lower.” 1 then chat Yup 


1. | : ; Eye 


muſt | therefore|:appear/;corrigated; it is 


5 budlagt that PAN ARO LUS, for want — f due 


Scrutiny after the Muſcles, might have imagi- 
ned that the Motions ofthe Eye proceeded 
from the Corrugation ef this Membrane, 
which is e contrafied 20 
circular Fibres of the orbicular Muſcle. But, 


ſuppoſing PANAROTLus's Obſervation to 


have been juſt, it is all one with 


to the preſent Caſe z. for the diſſimilar Mo- 


tion of the Eyes ariſing: from the diſſimi- 


lar Contraction of thoſe circular F ibres, can 


have no Foundatirm, but iin the Utility and 
Advantage that ariſes from ſuch Motions, 
which might as well have been executed by 
ee e eee god Reaſon be 
aſſigned, why the Mind, which' 
all the animal (i no alſo the viral and nas 
zural) Motions, ſhould not he at Lib 


others, as well as to contract this or that 
Fibre independe 
we find it frequently 
tures, ſuch as Fiſhes, Birds: And, am 


e een the Hare, Coney, O pit bis 
Hare, Coney, Chameleon, Or. | 


And as the 1 
ee Power of moving their Eyes differently, 
1 3 is their any Room to doubt, but 
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cating the fame Motion t —— Lell, which 


by means of the 


preſides over 


| | to. 
contract this or that Muſcle, independently of 


entlytof others, eſpecially 1 
5 Ao in other Crea- ; 
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| that at firſt we FTP are alſo poſſeſſed & | 


the like Power; as is evident from an Ob- 


for ſome Time aſter Birth, can look dif- 
ferent Ways with their Eyes; which Power 
they retain, till, by diſcovering the Advan- 
tage of directing them the ſame Way, they 
come to move them always uniformly. This 
n Motion, by Uſe and Habit, at laſt 
becomes ſo neceſſary, that the Eyes cannot 
be moved differently: long Cuſtom rendering 
many Actions neceſſary, - which were not "a 4 
eſſentially, nor from the Begin ing. ; 5 
I have already given an Example of this , 
in the Motions of the upper Eye-lid, which 
always follows the Motions of the Eye, and 
keeps at the ſame D iſtance from the Pupil, 
Whether the Eye be turned up or down. 
1 ſame n may alſo happen the Fin- 
- for, if one is not accuſtomed to move 
- of them but in Conjunction with the 
it will not be in his eee to move 
| them ſeparately. Hence it is that moſt People 
bend their Ring - finger towards the 
Palm of their Hand, but the little one ſhall 
follow its Motion. If any Body deſires more 
Examples of this kind, Sat him try to elevate * 
one of his Eye-brows, while the other 1 is 
depreſſed; let him try to dilate one of his 
re or one . of his — 2 | 
tne 


the other is .contrathect>c or, 8 he can, let 


him contract the Muſcles on one Side of his 
Belly, while thoſe on the other Side continue 


relaxed. I remember a Iime when it was 
very difficult for me to fhut any one of my 
Eyes, while the other was apen, Which now 


is very  caſy for me, becauſe I have accu- 


ſtomed myſelf thereto; and this frequently 
happens, even in the Eyes themſelves: For, 


if we accuſtom ourſelves to direct them differ- 
ent Ways, as Boys do often in imitating 


thoſe that ſquint, we ſhall in time be able 


to ſquint his Difficulty, eſpecially if 
young. This is further confirmed from the 


didudeg Motions of the Eyes that are ſo 
frequently obſerved in blind: People, and 


particularly by that Hiſtory, taken notice of 
by PLEMPILUs,-of-a Girl, who. lofing her 
Sight, and having therefore no longer any 


Advantage from the uniform Motions: of her 
Eyes, came at laſt to move. them differently. 


Hence it is that Children, the younger they 


are, are the more apt to become gogle-cy'dz 
becauſe, when young, they have not ſo mueh 
accuſtomed themſelves to look the ſame Way 


with both Eyes, as to render that uniform 
Motion nec 


become gogle · ey d, by having many pleaſant 


Oddests preſented to them at the fame time, 


wr invites them to turn one Eye to one 


O05. | 
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y; and therefore do frequently 
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Bagh: of the, Eye. 5 oled of Meme 
— Tynigles, Humours and Veſſels. ;-; ＋ 


Proper.rTnnicles, and Cam ol the . 
| are. nothing. puede Omar . 07. 4 


bit 


panſions of the Aiicicar Subſtances” of the 5 0 
tic Nerve. The optic Nerves, like all 
other Nerves of the Body, have ke i 
diſtinct Subſtances, whereof the two firſt are 
membranous Coats or Coverings, the one 
coming from the Dura, and the other from 
the Pin Mater; and the third Subſtance is a 
Continuation of the Medulla Cærebri itſelf. 
Theſe three different Subſtances, at the Bot- 
tom of the Eye,. where thoſe Nerves enter the 
Globe, are expanded out into a ſpherical Fi- 
gure, and form its T unicles, which cherefore | 
are alſo three in number, 
$ 3. The firſt ariſes from the extetiia} Coat 3 
which the optic Nerve has from the Dura 
Mater, and expands itſelf into almoſt an exact 
Sphere or Globe. It covers the whole Bulb 
of the Eye extetnally,” and therffore is the 
largeſt of all its Coats; it is thick, opaque, and 
hard like Leather behind; and all re | , till 
it comes to where the 'Whi 
minates, and is therefore c A d Nat Dura 
feu Sclerotica; but its Fore- part 8 voce 
lere the White of the Eye terminates, 18 
thinner and perſectiy 1 and is 
called Tunica Cornea, becauſe” it tranſr 
Rays of Light like the Horn of a Laster, 0 
| — Tho! this Ae Fart of che ournard 
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and the ſecond": 7 „et! feruple not to 
conſider t Hem # 1 olle ahd ie fate, Tunicle, 
exp Panded from ch e external Coat of the optic 
Nerde oor the whole Globe: Nor do the 
Arguments that uk been brought by wi 
el Anatom iſts to prove them diſtinct, 
appear ſufficient to demonſtrate: that they 7 are 
y ſo; as ſhall be noticed afterwards. 
The tranſparent Part, called Cornea, hi- 
is what we ſee ſurrounded by the White of the 
Eye, is always more protuberant and convex 
than the reſt of the Eye, and therefore is 
elevated aboye the | ical Surface Of its 
opaque Part called Slerorita. But in differ- 
ent Animals this Protubetancy- is not always 
the ſame. Tn Man, and the preateſt Part of 
Quadrupeds, the Cornea, according to MafTRE- 
JEAN, is à Part of a Sphere whoſe Diameter is 
= ke Part leſs than that of the 'Sclerotica'; 
ds hive. their” Corn 4 much more ele- 
. it being, ane to the ſame Au- 
thor, a Part bf a Sphere Won Diameter is 
only about the Half of the Diameter of their 
S:lerorica.” I find indeed that MA f TR 1 85 
is greatly miſtaken with regard to this Account 
he gives of the W of the human Cornea, 
as ſhall be f own b m Dr Perrre 


make che Comes in all Au, wer A | milir 
i al Author being r or 
Bir 


. Chap. VI. te Hye e * 


Birds ning thi: Goat m 
convex,th an either 
cording; as our, 
rant and,'convex 5 that is, according,as ft, 


1 eee a 1 


dmilat Ee ect to that. .of A, conven. 3 
hong 


1% Fre, Th appears 1 5 er oo 
he WG 0 to the naked Eye; 

Kill the. bigger, and more, remote, the more 
Le is the which it! 18 ſen: And 
as Objects are e Aly; but when 
their Diſtance is ſuited to the Convexity of the 
ite nce in the Convexity of the 

Cornea will alſo e aſion the Sight to be ſhotte 


er or Jongers,; Wes 8. a5 it I more or leſs 
convex. 


e E Ip G 1 be 1 
8 4+ 7 7 ae ond. C oat. o the Eye A 


| from the Gand Tun e of the optic Nerve, 
and is alſo expanded: out . 1 a. ſpherical 
Form, till it reaches. 2 05 ne 
mediately within a ee and lines its 
internal concave Surface, to Which it adheres; 
but, at the Edge of thei Cornea, v here the Cornea | 
joins the Sglerorica, this Tunicle ſeparates itſelf 
from this Membrane, and goes directly inwards 
towards the Axis of the Ey 100 That Part of it 
"Om ch lines the eee 5 s called G rc wh 
*"%” 2 0 


[ DT! ks TIO II 1 Ne | 
e We 15 Lids 4 
125 of a He, or greater; Spherg, Obiects ap» 


It lies: im- 
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but its , * e the Edge of 
the; Cornex>toothei Axis of thei Eye, is called | 
Uvea; in the Middle of whiehos:arowind Hole 
called the Hupilla or Siglu. This Coat 1 all 
over opaque, as well in its Fore- part called 
Urea, as in its Back- part called Qoroides 
by which means the inward Eye is darkened, 
and no Rays can enter it but hat paſs by the 
Pupil. As the UHvea is 4 vid Alem ae 
cutting the Eye tranſverſely in that Circle 
where the Slerotica joins the Cornea, there muſt 
be a Space left betwixt the Corned | 2 this 
Membrane lying behind it This 8 
filled- with the laquecus Humour, à Part of 
which alſo lies behind the LIvea, andl fills all 
the N bet wit it and the We Hu- 
Mou. 2064-1 163) eee e e 
The Outſide of, the Luan, Bete the tif 
| forent Colours appear, is called the Iris; from 
its Reſemblante to the Rain- bow, both being 
compoſed of different Ringes of Edlours: 
From theſe Colours the Eye: is; frequently 
named, and is called Blue, Gray, Black, Or. 
; according: to the Colon thatils.moſt ꝓredo- 
minant in the Iris. 1811 4 by n SOS 17 ofts 
11H 5. The, third and laſt Motybawns- of the 
Eyer is called Retina, becauſe; like a Net, it 
3 the Bottom of the Cavity of the 
. At is nothing but a fine Expanſion 
all the; nnn of the optic Nr 


1 10102 — 


cla; v. th cpratgaid . = 


Its cohxex r outwardSidedinethe: Sthel Erne 
Ghbroides, andi ita tomcave Sicdd covers the Su 
factiof the vitrrousiHumoufb bi ad i : 
ith This Duiitk ends Wherevthen Tordidbyliin 
ofbwardsi the Amis of the Eye; 
| Foes oi Vun nilt- fon it that the Imi 
preſſions of Objcbs are malle, and tire reit 
is juſtly reckdned „the immemdinte Dem ol 
Sight; thotlithe learned MRI OTT E is 
another Opinion, and contends, that it * the 
Tunica Choroides' Which receives thieſe I. 
ſions His Arguments hal be noticed after; | 
wandsda ther proper Places s,] ood rants 
+» $64 The Humoits of5therEye fall-nextito 
be conſidered; they arecthree in numbet, the 
Auecur, tlie Cryftullihe; and che Nitreons. All 
of them are tranſparent, that none of the 
Light may be intercepted, butbfhat all of” it 


may be tranſmitad fon painting the Images of 


upbn the Reza with ſufficient Strength 
and Briglitneſss: They ef alſo all clear like 
Water, that the Images of Objects may be 
ſeen in their own? proper Colours; for, were 
they tinged withany Colour, the Objects would 
alſo appear tinged with that Colour: For che 
e very. diſtinctly when 


G bertel don, hen it Took - 
ene throꝰ 4 VCO With the like 


* ” 
6 | Colou | 
* - 2 * 
4} k Z = 
d 7 2 : 


| 195 Thi 5 in 8 155 Eye is. 8 
quently ſo muc 55 th the yellow Colon 
* the ohne 42 I 


| TH 41 7 Les 2 


. 


the inde b 


0 Wat the Hie 725 Colour may be | nfible 
to us; and it muſt happen on a fudden, that 
our Memory may, retain. the Remembranc e pe - 
the Colours wherewith Objects e 2 
Fond, | in order to make a N when, 
ter that, we agair e 18 ys. ne 0 f 


1 1 5 * 
* . 252 a 
X in other Colgur, 


705 ing the Objects which 
mi ſeen ee het nterpoſition of, the 
Glass; for, in a very little Time, it. t; be 


perceived that the Gbjects e vid the 
Colour of the Glas; we gp 855 Fg | ES 
ſenſible of the tinging of 05 jec 0 


9 


Experiment is. 18.1 


Hence it 1 79 none RP I 2 1 
An. that any Object does now 
2 5 appear 


e ce e wh f 
raltogether infeliblfe 5 i 
s tho greateſt Part of Obj ets, in Candi 
light, are twaystitiged with a yellow Red, tho 
we are not ſenſible” thereof ; becabſe af the 
jets i view. are 'chang ed in the lame Pro- 
e e 
th 


ing g t maß be wen! Ik 
retire to another Place Mt 
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the Chamber in Which the Candles are Based; ; 
and therefore" it is nls Wonder we'are Wo 
nſible'of N which 1 | 


various Diſpoſition of. oh. Nene a 1 8 
ae or os or TiHiRite with Which the 
Humours of our Eyes meg be ilefifibly Ang 

F 8.'And, if we are not Jenſible of ns 
Change - of Colodrs, ea never be Certain 
N 1 that 


n ee that an Object 
to us of the ſame 


e Co- 
lour of hc r appeared laſt Day, or laſt 


Werk: Neither can our being inſenſible of 
any Change erer prove to us that the Colour is 
the ſame. So that it is evident, not only that 
different Perſons may have different Senſations 
of Colours, proceeding from the different L Diſ⸗ 
poſitions of their Nerves and Rerinæ, or 
from the different Tinctures wherewith cen 
Eyes are tinged, but alſo that the ame Perſon 
may, from the ſame Cauſes, ſee the fame 


Object differently Sen at een Se. | 
without 1 3 qr Ty) 


hen d theſe Colours evg deter, i 
eaſy to n n ence. . | | | 
Eyes alternately. * Thus, 
ſome time viewed 4s very h | ir thro? 
a' erw. it is eaſy to — Gy Object 
a a great deal darker to that Eye than- to. 
the other that was kept ſhut. It is eaſy to 
make this Experiment in the Twilight, by 
looking - ternater With both Ex yes to 4 white 5 
2 . of white Paper "fer one, 5 


apprar.Whiter 9 this Eye thaw 0 the, other 


r 


r 


not di 


e 
* r 
ELD, ” 7A 3% #4 


fame Object 5 ſee 


5 follows. 


the 


1 by ſeparating th 
nearer, together, it is 'caſy to make the 85 
Circles of Paper Which are ſeen thro?” 
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by ſhutting! the” E. 8s alternately, when this ; 
Difference 1 18 confid rable, 

But it is more diffcult to HET if the 
n of different Colours with 5 
their Difference is ſmall : 


both Eyes 


Vet the e 'Monf. De la HI RE has given 


us a Method whereby the leaſt Difference 
may be calily . known. 5 e Method 18 a 

Take two Oaks; aud i in OY of hier alas 
a ſmall round Hole with. a Pin, whoſe Dia- 
meter does not exceed, the third or fourth 
5 A Line: then apply - them to your 

es, and thro? tlie Holes look 'at a Sheet 
of white Paper pls 88 is all over equally Mu- 


minated: Fach Eye mall ſee” a" Circle of 


Paper thro” the ! oles „ and thoſe Circles will 
8 and appear f "one, if the Rays that 


IC 
Alter Alling the” Holes of, the 1 Cards, are, by 
e umours of the Eyes, 10 refratted; as to 

meet in the Bottom of both Eyes i in ren | 
gous Points. But, if the Poſition of the Cards 
be changed, you ſhall ſee two diſtinct Circles of 
Paper ſeparated from each other; and there- 

He Cards, or bringing them 


Holes touch on 1 5 1 and conſequen ly it 
wr be Tay to mal g 1 be. 


1 bath Eyes are 
: Cal F 8 Hy nf en ATI K + 
olours, of. theſe Circle 
443? 5 4. „ 
3; ce 'Humgurs 


— 1 Fon are uneg ally Angel. or if the 
Retine ate not of the une Diſpoſition, and 
_ equally ſenſible of the e of Objects, 

| — Circles will ever e e en 
| N 10. By this Experiment, De i, 1 N 25 | 
obſerved, that thoſe who. ſee Objects more 
1 . with, 70 E Fe 775 the othet, elteem | 
| | 1 5 | 


+ 5 


* owing 1 10, He 1 150 00 ye, whic ER more 
ſtrongly agitated by. the, By of 7 than 
a ot ther, 0; fr the Pap 9 8 b 


FIT 


#37 + 
ſam: * 
— 4 fo 6 
1 


| The nervous 55 of Pte Fog: for 1 
2 * d; the moſt refrangible, 
ak be b, for. making a Senfa- 
tion of 7 00d Violet; and the feyeral interme- 
Pate Sorts of N xc Vibrations of ſeveral 
termediate Bignelſes and Strength, to make 
Senfations of the lever al intermediate, RK 
Colours; ; + therefoxe..it is reaſonable t 10 


poſe, that the Retina of. that 


* 
1 . 1 * 
: 8 * 5 4 
re 7 
; 2 1 


„% ie burn Bock II. 
7 is more delicate * in hielt 


e that ruddy Appearance, and the Eye 
itſelf will be more ſenſible, and will there- 
fare he eſteemed the beſt. But to return 
1. Theſe threc Humours are different 
in Conſiſtencey, as well as in Quantity. The 
moſt) fluid is called the Aqueous, becauſe it 
approaches the Nature of race AS W 1 
W as in Tranſpare 5 yi e. 
his Humour lies partly CR and partly 
behind the Uvea, an Kii al that 8 yu | 
is betwixt the Corna and cryſtalline Humour. 
With regard to its Quantity, the greateſt 
Part of Nude hay e been greatly; miſtaken. 
The great V.£84 11s; by placing the 8 
line in the Middle of the Eye, inercaſes the 
Quantity of this Humour greatly above what 
it really is. DEUNNBNO ER tells us, it is 
equal to the thir dor fonrth Part of” the Vi- 
treous; whereas he makes the Cryſtalline only 
the fifth or ſth” Part of the Vitreos, by 
which the Quantities of thei aqucbut, the 
cryſtalline and vitreous Humours, will be to 
one eee at a Medium, in the Proportions 
of 5:3, 3, and 19 +; Which, in Integers, 
; 2, 14, and 77. The famous BAKTHOLIX 
that the aqueous Humour is equal to 
bs "Half 7 and the Cryſtalline to. one fifth of 
fe vitreous Humour, by which their we 


Mobility the Vibrations will be ſtronger for 


Buracs makest em to ofe another, 4s 
Numbers 15/2, undd f. Pave tv A yc- 


PETTF, of the R Ye 
Who, on decaon of the»Diſpate"« F 


the Nature of. Gatardd nuts he Eyes te 
atticular Study}: and: ofe Experiments and 
Obſervations were made wirkt fo -much' Care 
and! ExaRneſ)1:idiifo ofteri repeated; that 
they may be depenced on moe than at ay 
thing that is to de found in moſt other Au- 
— this Author infernis us, in the Men. l, 
| W of Ae Ae 15 Ane 
Humors were each four Grat 
treous 4 der ny and fi 


ben 1, 5, and 264 ths Ey Sf anti: 
of 22 Tears The Mee bbs und Gry snes 
were alſo four Graim tach, but che Vitrecus 
was only 9% / Grains; 10 that their Weights) 
in this Man's Eye, weret0'on-ahother, nearly* | 
in the Proportion of 135 11 ane 24. 
therefore 8 5 ben. of theſs 111 


Humours ns che 


| 3 — 9 8 — geen 
as . ry Author 


4 


e Sr ACE LES agt 2. = — 


4 ta * 
» 5 


and ar In angth the 
alittle withered, He 15 | uv 
and which are to 


nearly, 8 in the 2 1. 
had to the witherir 


tho! 8 Au ur always loſes moſt 
; 12. The ſecond Humour of, 

called, — — | 3 — * * 

. eſt, £13 


[4 
4 


40 but its, Foxc-part,, "which wo o 
the convex as its other Side 
next the Hal Humour. A 11 is. : cond, all 
Capfula, which, og i. . ip f 
This Hampur hs ie hind tl 
Pupil, but not in the Middle pe ow 
where V.z84L1Us, places..it, but a gc 
nearer its fore than back Part. Its yy 
coincides, with, ac e of. the. Eye. [1 


this Hunte 
Tat its Back ar; 


part of the p Tur N 
9 74 Th ye RET De, 
the Vitreou * called, becauſe it Aeli 
meltee Glaß. It is the largeſt of all the | 
Humours; for it filleth all the Back-part of 
the Cavity of tlie Globe. It is much thicker 
than th&aqueous, but thinther than'the'oryſtal — . 
line Humour. its back Part tire Re n 
is read Which it oldeth fre ch tak 
mour at 4 Diſtance bels cb ee 
the Tmpreſi ions oF *Objes S" diftinieHy,” an in 
the Focus of the Rays A tne "of - 
part has 4 Pltapke Gr wity 4 
lies, as Nas been — ! This 
Humont, as well as the Cryſtallinc, has 
: very fine Coat which” covi it all round: It 
is called Tunica vitrea, from its Office. This 
Tunicle, at the Edge” of tlie Cryſtal ime, 
devided into two Membranes,” of which the 
one is continued over the-whole anterior Part 
of the vitreou Humour and c- | 
Dimple or Cavity | in which the Conve, Back: 1 
N of the Cryſtall | hes; the other paſſes = 
above 
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311 on 9519w- RY nice vis! ove 95169) 
„ Fes F711 AX H AF Vir elde 
Ae 41 gs 2 24116) 9r{1 38: DA 34) 
OG ; {54 aud Cornea. ö 
N i +, BAY mul. Ad Ii dt iin 
1 on eonnt, 12 | 
of dhe Eye, 7 recee 2 oe 
Parts more partzen — And, 1 Of: the 
Sclerotica and 1Carmearico Ie 
d. The Scleroricgiand;Cornea;zas ann dene 4 

re e eee Coat; 


So. "of the "outer. Tunic DE theme 

eve | Re cages ptho 
becauſe, Firſt, If: they wervienCantimiation): of 
the Tunicle, ich the Nene! bas from: the 
Dura Mater, then, ſay : . 
endowed witk a Senſe much ay 
than what: they, are poſſeſſed of, and tlie 
Puncture made in the Sclerotica in couching 
the Cataract would * unſu pportable; where- 
DUC 2 wei flight Pain, tho 

this Membrane is nat only p ty hard, but 
allo. of a ee Fhickn ed i ono 
Hortigs 14160 10 1110 P 

LILLY. 
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Bs 


That this: F< Oy is not very. 
ſenſible, is moſt 1 1 it is. 


| ſcarce give an 9 2 at all, were riot the 
Membranes t corps White of the 
Eye pricked at the ſame ti ie, 
| branes are ifi S ndoewed 
quiſite Senſe; but bein thin, they are quickly 
fm min e. Needle, und therefore "the 
| But Kom tis iv! does not "follow, tat the 
0 A Oo — = 


boner mo: 5g e ze ae hy; 


"they Nats of one. 


e 
Leite Sun ich 3 S 
8 3. N ſerond . Argument againſt the Con- 
tinnty af the outward. Coat oy the Neve 
with the. Subſtance of the Felerbrir and 222 
nea, Is, That] were it fo, then; in Bir 8 Al 
Fiſhes that have the Scler ii. onverte 


a hard bonny Slibſtance, tlie exteritab Me, 


brane of the Nerve, as well as the Cornea | 
would alſo be found * or cart] lagen? 


which 


b 
2 : 


ſupportable.. W 


__— wh 
a * 


- = wo lr —— 


; Baff of the 
continued Sub 


nous and yie nr 


of ORC, contirined | up 
cles; "which, ee 
kind of reaſoning g 3. EE che f etidons 


L £91 80 * 11 * 5 
115 WP es Cala, Bock. 
1 2 05 i, 18 7 25 ha 885 


which n Mak; Peng IE bela 7 1 
ae of ib Ws Nets 
%, 7 = - n 4 e 
. Nene mY: x 0 10 5 58 . 


TS, 4 ph from this Way of reaſoning” ey 3 
wx as well "find 1 fault W e the 
D714, HE "the | cart as One 


is. Ke 


the Body, becauſe in "ſeveral Ahin 


og bonny, tho” at che Hite kirne al the 


of its Zul a „das Well as that of che 
oth er Arteri 8 ther pi 5 9 18 e 
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Exery body allows ; that the Tenden We 
Bit tance with their Mu- 


not, be tris; were this 


of the Thi p 8 and 1. Le 7 61 Bir (LG: 0 [ 
day „ heteas, Ae 
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tl ow e optic | Never Fa Beagle 

\ Sup tion contributes to the clcarer 
a 15 pod Coats, and partly becauſe 

| cloſely d uni ited with theſe Subſtarices, 


3 wy 1 cannot. be ſeparated Without cutting 
| them; which -is * We ſhall offer as an Apo- ; 


| logyy | 


45 n 70 ei 
what Fam bo: ay, W 


tear 
5 ged- 0 Ban 
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ſtrative Proof of 
Puftules aid Abſce 8 
little Tumours de not om 


4 


— {tance 5 
equal [Reſiſtance 12 75 a ha þ 
form 4 78. 
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that it lies bebt its Pellic 
ing from one dere Where a 
, give the Tu nor a broad flat 
low it to paß betvix? them 10 the 
olf the Cornea; Which could not, a 
it of one contitmed homogeneal | 5 
it muſt be allowed to be compo- 
5 of Plates ap lied one en 
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any Change ity the Figur 
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15 78 uch ni 
Fo defend their 


as has been obſerved by Favareivs ab Aqua- 
— Pendente, 


_ be op by « ch 9 2 985 Ale 1.556 
expoſed 18, and from which the Eyes 
of other Animals are o well guarded and. 
defended by their Eyeclids. This is particular- 
y to be obſerved in cruſtaceous Animals, ſuch 
as the Locufta, Gammarus, Pagarus, Cancer, &c. 
in whom 'Eye-lids, in place of being uſeful 
or neceſſary, oil hav been hurtful, and 
an Impediment to their Sight; for, a8 
hach been before obſerved, had Nature ex- 
tended their hard craſtaceous Skins over their 
Eyes, in form of Eye: lids, they could not have 
been moved g and "again upon tl res; 
and, were it pöffibls they conld be moved, 
they would neceſſarily” Hurt the tender Eye, 
efending it: Therefore, provident 
Nature has wiſely c coritrived aniother' Method 
by which their EF; yes" might - ſecured from 
external Injuries, This that is, the Hardneſs of 
the Cornea, which, in theſe * A nimals, exactly 
reſembles the Horn of a Lanterm; and | there- 
fore is not to be hurt by ſuch Particles à as their 
Eyes are commonly expoſed tos In other 
Animals, that want Eye: lids, the Cornea i: 
alſo commonly firm and hard, tho? not ſo 
firm as in cruſtaceous Animals. But, in all 
Animals that are provided with Eye-lids for 
Sahne and TIS, their 75725 [ox 73g 


bro 


— 7 ? , 


fine mg dycihg 
the Inks to, ſuch a. N 

this fo oem 10 jo be 1 
| Nt Es Was formed of = 
; Lymph, h that 4 25 8 thro? thoſe 
Pores of the Cory J Ks 707 o had made 


ie. 


upon „ WIR 
ee 8 z0le-. SU 
| de P Acaden . nts 1721, Je” 115 
This 'glairy Coat is PW Jai, 
in ſo much that it breaks into many Pieces 
when it is touchiedy „ and is eaſily. removed a 
together by wiping, the Cornea. It commonly 
begins to be formed ſome little time before 
Death; whence the Eyes loſe their Brillianey, 
and becoming dull and liteleſs, put oft A cer= 
ENDL 1. Ws tain 


— 


146 en nea. Book II. 
tain ce which has abways been look- 
ed on as a 3 Sign of a ſpeedy Diſſolution. 
It is not therefore. without ſome Reaſon, 

otwithſtanding what PE EM us ſays to the 
contrary, that PT IN tells us, that while the 
Pupil reflects Images, Death * Wan 70 57 
feared. * id. lib. xxvüii. ch. 6. x 

9 To: It has been noticed bete, that 
Matos fra! makes the human Cornea. a 
Part of a Sphere whoſe Diameter is only one 
eight Part leſs than that of the Sclerotica. But 
in this he is greatly miſtaken, it being much 
more convex. The great Hue ens, in his 
Dioprricks, prop. 31. makes the Diameter of 
the Eye about an Inch of the Roinland Foot, 


which is much the ſame as the old Roman 


Foot, and the Diameter of the outward Cornea 
about tliree fifth Parts of an Inch. This is pret- 
ty near the Truth; for Dr. PT has ſhewed 
that the Axis of the Eye meaſures 11 . Lines 
Paris Meaſure; whereas the Diameter of the 
Sphere of which the Cornea is a Mens armed 
monly only 7, 74 of 7 Lines. OY 
The Chord of the Cornea;;/: or, ane 18 the 
| fame thing, the Diameter of the Iris, in- 
ing the Thickneſs of the INOS: common- 
meaſures from 5 to 5. or 5+ Lines. 
(ri Hiſtoire de P:Academ, Roy af ann. 1728.7 
The Diſtance berulit the Centre of the 
| Cornea and the OY Lens, meaſured on the 
2 Axis 


Tea. 1 
Aden che B 3 Oude 0 


Cornea, is I from {which deducing r, 
uhich is ma Thielnas of: 3 as 45 


Chaichees aft dlic-aquicua Howes bg ele 


The Thiekneſs of the Fore- chamber — 
Humour, or the Diitatios: Pein int the Centre 


fountls to bene, 955 3 bar tthe:Fhickned of the 


1 rer. | 


T, again dem _— 


wich two added | topeth her, give. 1.275 
_, for che Thicknels« of both Chambers; which is 
nearly 1 4, as has been before obſeryxed. 


Fri.“ From this great Thinnet of the 


poſterior Chamber of the- aqueous 1 


it is obvious, that; in the Operation of tha 


Cataract, the Needle can never paſs into this 
Chamber, without hurting the Tric, whoſe 
Diſtance from the Cryita alline being leſs than 
the Third of a I | 


depreſſing the Catar 
delicat Membrane! 


I know that a pred many Operators, and 


even MIT RE- JEAN himſelf, have imàgined, 
that the Needle is introduced before the Cry. 
ſtalline, betwixt it and the Iris; having been 
indy as I A Pha into. Hap Miſtake, 5 their 

— 


ine, can never allo) f 
that Motion of the N — thats is neceſſary for . 
akte menen 


- 
— IB ee * - _ — - l 
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: ; r 5 6 | l 
; ; " - 2 © 77 5 ; - K { 2 2 9” g 850 


; eng ths en e the Papi. 471 But the 
ny of the'Cryſtalline/is not- ſo great, but 
that Neale arias ge A Fun 


1 best a — —— to oiled Pa- 
per, © thro* which, tho an Object cannot be 
Teen when placed at a Diſtance behind it, yet 
it may be ſeen pretty diſtinctly when made to 
touch it. And, to be yet further convinced 
that the Needle i is introduced behind the Cry- 
ſtalline, we need only compare the Place of 
the Puncture and the Direction of the Needle, 
with the Situation and Thickneſs of the de 
ſtalline Lem. bo ninn⁰νν 0 n o 

From what hath been ſaicl /i it is caſy to ſee; 
that the Cataract cannot be à Pellicle or Film 
ſwimming in the 1 AS was gene. 
rally believed, till towards the Beginning of 
Century, that BR 1884w; e e 
HersT ER, Gr. ſhewed it to be an Opacity 
of the Cryſtalline: For, were it a Film in the 
aqueous Humour, it could not be couched by 
the Operation, as it is commonly performed, 

ecauſe the Needle never enters the Place of 
that Humour. We may from this alſo ſee ane 
good Reaſon why ſometimes: this Operation 
does not ſucceed fo well as might be expected; 
for, if the Operator miſtakes the situation of 
F that it is before the 


¹ vr 1 8 Cataract 


. Painailny ke ens, 5 5 E) 
ing for the Cataract, befon be An depreßß its 

| which:laborigus Operation, the EVU ft 

10 | ieh ase do render Ae: 


Fa warm ck Medes den ä che y. noo : 
miſtakes the Situation of ther Needle, ou r 
cannot be denied, that the opaque Body form- 
ing this Diſeaſe, wilbh be the more eaſily, quick-- 
ly and effectually depreſſed, that its Situation 
with reſpect to the Needle, ap the ene 
of the Eye; ato exactiyknew]n do +, La, 
912. Thislentemal Coat of the Eyru: con- 
rary to the Opinion of Lav RENTIUs,: has 
Arteries; which: ariſe from that Branch of the 
Carotid whigh-accompanies hd optic Nerve in 
going aut of the S kHIIa and Veins which diſ- 
charge thentſelves into the Jugulars. % The 
r en ſiderable of- theſe Veſſels enter it upon 
its Back- part near the optic Nerve, where 
they form different Ramifications, of which 
ſome are extended thro! this whole Coat, and 5 
terminate betwixt its Pellicles; others pieree 
its Pellicles obliquely and enter the Globe 

itſelf, for to be diſtributed to che Cpm. 
det, ij Uves, Retina, 1 and its other internal - 
Parts. MN 10% EB D O 2990911 20 fl 290! b, 
Beides theſe; Veſſels; there are. inſerted into 5 
8 _ PORES: ine? Branche: * 6 
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which come from tie 


hthalmic Branch of 
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6 I 
Panſion of that Membranous Covering which 
the optic Nerve receives from-the Pia Mater * 


It is a great deal thinner than either 


ticu of Cornea; and, being very delicate and 


tender, is eaſily torn aſſunder: Its Fore-patt, 
called Uvea, is much thicker and ſtronger than 


its Back- part, called Choroides; and this Thick 
neſs is ſuppoſed to ariſe from ſome circular 


Fibres that are ſpread upon its outward Part 


for contracting the Pupil: Vet at its Edge, 


cpa it forms the - Pupil, it is very 221 
1 . an 


"aj Choroides and, be. 5 ng ; wi 


and ae 8 Wegelne reat Cit "Y 
6 taken:in-couching' the Cataract, that it be 
not torn bye the, Need le, which, when ät happens, 
the Magnitude and ag of! "the. + Pupil: will 
be for: even. changed. o Sol 11 ee 
4 8 5 This Coat is. a ee 5 its Parts; 
by which! means it allows no Light to paß 
but what enters by that circular Hole in its 
Fore: part, called che Pupil: And this Opacity 
is. yet more increaſed by that black Pigment, 
with which it is all over covered, and which 
makes this Membrane appear black, thoꝰ it be 
really white, as every body may be aſſured 
of, by ſcraping and waſhing off "this Colour, 
8 which ea yleparates;: But this Membrane 

is not over all equally covered with, this Cu- 
bur: It is in greater Plenty in the Back pat 
of the Choroides, which touches tlie Sclerotir, 
and in the . 33 Side aß the Uvea 
next the cryſtalline , tha! FD 
cave Side of thes Corenday) — Aris: the : 
Reting is ſpread; re 1 5 1 or A 
91 of tlie Uvea. 80 "rt, 8 1 OY: Bey i 
e Kae d nvex or Back- 
part of the | /Ghor ondes: 3 aber with 
more on leſs of this black Pigm nt; but 11 
concave Side, next the I is of different | 
Colours in different Animals.” In Smine, and = 
the I Birk and Fiſhes, as well 
as : 


- 


or © other bright 


l Man, the rore de of cle Ovruider is Al- 
ways black; but in many other Creatures, ſuch 
as the Lion, Ceæmel; Bear, Odem, IO 
Dog, Cat, and many other Quadrupeds, ani 
eben in ſome of the Bird kind; that are not 
endowed with a good Sight, ſuch as the Owl, 
and other nocturnal Bird „this Tunicle is 
never black in its Fore- ide next the Retina, 
but of a ſplended blue, green, yellow, pearl, 
Colour. And this I here 
take Notice of, becauſe ſome of our ſubſequent 
Reaſonings, about the Manner of Viſion, and 
the Uſe of the ſeveral Parts of the Eye, We 
founded c ak, 

4. The Choroides is not ataltattichedtothe 
erotica, which” it lines internally, but by the 
Veins, Arteries and Nerves, Which piercing 
the Sclerorica, are 'beftowed" upon it, except 
at its Edge, where, in going inwards, it 
forms the Vea. This cireatar Edge of the 
Ooroider ſeems to be of à different Subſtance 
from the reſt of this Membrane, being much 
more hard, denſe and white, and therefore is 
by fome called the Giliary Circle, becauſe 
the Ligamentum Gliare ariſes therefrom. 

© 'F 5. Now, the Choroides, beſides its mem 
branous Fibres, has a great many others of a 

ite different Nature, which ariſing from the 
circumference of the Entry of the optic Nerve, 
* — forwards to its Edge, . it 
Oorms 


1 are reflected. —— — oe Edge of = : 
Cryſtalline, and form the- lar Fibres of 
the Liganeniigh Kauer: Other run forwards, 
1 any Rays — from. the, * — = 
towards. the Centre, terminate i the Edge i of Þ 
the Pupils. Theſe Fibres, by their Contra- 
| Ron, open the Pupil, and enlarge its Hole, 
when the Light is weak, or When the Object 
is at a great Diſtance, or obſcurely us 
nated, that a greater Number, of Rays may 
enter the Eye; as will afterwards appear. 
_ Helides theſe ſtreight Fibres for open- 
ing the Pupil, there are others Which em- 
brace it circular, i; Theſe are truly muſcular, 
and being, ſpread. an the outward Side of the 
1 ike a Sphincter, by their Contraction, 
. lelen the Pop, —— Objects are too 


2 — not * led by: the d daz Aug 
Brightneſs of Objects, 7425 5 N | 3 
5 Sag the Uvea is furniſhed "with. Ie circu- 
lar FPibres, is now. generally y A 
tomiſts, tho', I imag ine, — :h 
their being able to d 

Reaſon and Analogy 
ion, of the Fool, upon: eee is pla 


5 that Co Juſtl Fe ſumed to 
Vor. 1. = be 


| nonſtrate 7 9 as from 


lat the Sight an be N 


=..." 


For as the Contra- = 
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Choroides, ard the intérnal 
we ſhall not waſte Time in inquiri 
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be owing to ſich muſcular Fibres; and there- 
fore the famous Mr. 'Ru'y cn, followin 
in this the feaſonable Doctrine of mo 
other Anatomiſts, has repreſented this Ring 
of muſcular Fibres in one or two of his 
15 ne But he tells us, at the fame time, 
Sculptor hic juſto diftentius 'repreſentavit ; nam 
in objetto ipſo non ita luculenter viſumtur. (The- 


faur. Anatom. II. p. 87.) And, in another 
Place, he ingeniouſſy lebe ( ibid. p. 14.) 


Fateor-haſte fibras circulates non tam Iuculenter 


conſpici poſſe, un” nt e ons gon idiun 


fmt VOctinas.- 


This ſame Arber cotitbnds; hes the Ov. 5 


voides conſiſts of two: different "Membranes, 


each of which 'hath à diſtin Net-work of 
Veſſels, and therefore calls the external Coat 
ring whether 
there be any ſuch Thing as the Membrana 
Ruyſchiana or not; it being of little Ce 
quence whether it be thought a diſtinct Mem- 


brane, or only a Part of the Choroides. 


. Moſt of the antient Anatomiſts, 7 
the Days of GALEN, have deſcribed the Uvea 
as a convex Membrane. VESAI tus is the 

otily Author I know who has done Juſtice 


to its Figure, by making it plain; but in this 


he was not followed by any I know, till 
Monſ. 'PET r, in thts Memoirs 2 the ue 


my 


my — man monſtrated it te 
1 of that Figure, , wpom nba ons 
What may. have led ſo many 1 Au- 
chars into this Miſtake, ſeems to be the Con- 
vexity which it really has in Cows, Sheep, and 
ſome other Creatures they may have diſſected, 
joined to the convex Appearance it makes in 
| Man, when his Eyes are looked to. But in Man, + 
it is always, plain; and Monſ. PETIT. has 
ſhewed, that, tho? this Membrane be plain, it 
muſt be ſeen convex, by Reaſon of 113 Re- 
fractions which the viſual Rays ſuffer in paſſing 
thro* the Cornea and aqueous Humour; and, 
to confirm this by Experiment, he cauſed 
make a little Machine, ſimilar to the anterior 
Part of the Eye, and, according as this Ma- 
chine was full of Water, or empty, one could 
ſee that the ſame plain Surface, which was 
in place of the Uvea, appeared, either convex 
or plain; which is an experimental Proof, 
that it is the aqueous Humour that cauſes this 
convex Appearance of the Uvea in the hu- 
man Eye; and thoſe that have any Know- 
ledge in Optics, will eaſily ſee the, Reaſon of 


it. WR 
$ 8. The learned RToLAN, (Aulrapographs 
FN iv. cap. 4.) has obſerved, that in a Cow's 
Eye boiled x Uvea can be cafily ſeparated from 
the Choroides, by being drawn, from it with the 
Point of a Scalpd ; ; from which he cone, 
| | an 


and that not without ſome A ppearance of 
Reaſon, that the Uvea is a Aiſting Membrane 
from the Choro:des, and only contiguous to it. 
The ſame Author alſo affirms, that the like 
Separation may be made in in the human 
Eye, tho not ſo caſily. But in this, J ima- 
gine, he is miſtaken; for, with PLEMPIUS, 
and ſeveral others, this 7 8 ould not 
be made to ſucceed. il 
This Coat 15 Mesyes, Ahteries 304 
| Vows from thoſe of the Sclerotica, which, as 
we have before obſerved, pierce it in 4 great 
many Places, and are diſtributed thro' all this 
Membrane. Of theſe Arteries and Veins a 
great many Branches alſo pierce this Membrane 
itſelf, and are diſtributed to the Retina, Liga- 
mentum Ciliare, and the Membranes covering 
the cryſtalline. and vitreous: Humours. Thoſe 
who deſire a more particular Account of theſe 
Veſſels, and the beautiful Plexuſes formed by 
them in the Choroide, and Uvta, may confult 
the famous Ruyscn, whoſe ſubtile Injections 
have diſcovered moſt wonderful Ramifications 
and Net-works in theſe Parts. 
S 10. The Pupil or round Hole with which 
the Uvea is peirced, has no fixed Meaſure, 
being greater or ſmaller, according as leſs 
or more Light ſhines upon the Eye. 
Ikhhis any one may try; for, when the Light 
is 3 or the 1 Objett too luminous, 
| Ut bt We 


* 
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we contract the Pupil Clnlteretenits Part 
of the Lis ght, Which other wiſe would dazzle 
and hurt our Eyes; but When our Eyes ai 
in no Danger of being hurt by the Lighit, 
and eſpecially if the Light is ſo weak as to 
make but a faint obſcure Picture on the Retina, 
we enlarge this Aperture, that more Light 
may enter the Eye for e, a ſufficlent 
| TRIO on this Membrane. 07 17 
Fr. This Aperture alſo contracts at the 
near Approach of any ſmall Object, When 
we endeavour to view it diſtinctlx. 
12. The! ingenious Dr. Wu vrr, in his 
E 42) on the Vital Motions, p. 134. tells us, 
That PLEur Tus was the firſt: who obſerved 
this Motion; but in this T-apprehend' he is mi- 
ſtaken; for PEEMHIfUS no where aſſumes the 
Honour of this Diſcovery and he did not write 
his Ophthulmogrupbia, in which he takes Notice 
of this Motion; till the year 1632, long be- 
fore which it had been obſerved by others; 
and particularly by the learned 'SCHEIN ER, 
who, tho? he was not himſelf the firſt Diſco- 
yerer of it, yet he has demonſtrated this 
Motion by convincing Experiments, in his 
Fundamentum Opticum, b. FF" pf nes 25 Publült⸗ 
ed in the year 16190. 
FS r3. The Reaſon of this Cntiation is, 
becauſe, when the Object is nearer than the 
neareſt Limits of diſtinct Viſion, the Rays 
that come from the ſeveral Points of the Ob- 


ject 
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je& will not be united in ſo many correſponding 
Points in the Retina, hut at ſome Place behind 
it, whence the Picture on the Retina, and the 


Viſion thereby cauſed, will be confuſed and 


indiſtinct; {till the more confuſed, the nearer 
the Object is to the Eye; but, by the Con- 
traction of the Pupil, the little luminous Pencils, 

which have for their Apex a Point in the Ob- 
ject, and for their Baſis the Aperture of the 
Pupil, will, by reaſon of their Acuteneſs, 
proceeding from the Contraction of the Pupil, 
take up a ſmaller Space on the Retina; till 
the ſmaller, the more the Pupil is contracted; 
by which means the Confuſion in the Pi- 
cure will become leſs, and the Sight will be 
made more diſtinct, tho? leſs clear. his there- 
fore is a good Reaſon for contracting the Pu- 
pil, n. Ohjects are nearen than the neareſt 
Limits of diſtinct Viſion; for they are there- 
by rendered more diſtin, and at that Di- 
ſtance, they are ſufficiently luminous to be 
clearly enough loans: _ the! un by a 6 lie 
contracted. 

But the Pupil may allo: oantrach: in view- 
ing Objects a little more remote than | theſe 
neareſt Limits; for, tho* the Eye can adapt 
itſelf to that Diſtance, yet, if the Object is 
large and uncompounded, or if the Parts it 
conſiſts of, and to which the Eye is attentive, 
are not too ſmall, there will be no Need of 
Aecommadating the ye exatuy to its Di- 

ſtance, 
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ſtance, a leſſer and leſs laborious Contraction 
of the Ligamemum Ciliure may ſuffice to ſhow 
the Object with ſufficient Diſtinctneſs, eſpecial- 
ly when the Pupil is bontracted at the fi fame 
time; and therefore the Pupil may have 
Reaſon to contract, even when Objects 
are within the Limits of diſtinct Viſion, for 
rendering the Sight more diſtinct, and at 
the ſame time, for avoiding; that painful and 
more laborious Contraction of the. Ciliary 
Ligament, which would be neceſſary to ſee 
the Object with ſufficient Diſtinctneſs, and 
which, by being on the Strain, would be very 
fatiguing⸗ when the e is viewed for N 
time togetier. T in ee c den, 

9 14. But if the Object. is not fuirienaty 
luminous, this Ligament will not be caſed 
of any Part of this Labour, in making the 
Object appear diſtinct by the Contraction of 
the Pupil; for, in this Caſe, the Pupil will 
rather be enlarged for letting in more Light, 
that the Object may be ſeen with ſufficient 
Brightnefſs. And this is the Reaſon Why ( 
jects at a Diſtance, and beyond the fürtheſt 
Limits. of diſtinct Viſion, + are ſeldom made 
more diſtinct by the Contraction of the Pupil; 
for the Light being commonly weak in diſtant 
Objects, the Pupil is fo far from contracting, 
that there is often a Neceſſity that it be dila- 
cn; to take in more e chat che Odje 

ec 
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| mapappenr ſufficiently bri "I and luminous; 5 
yet when the Object is very bright, the 
Pupil will contract, for ee the Sight 
more diſtinct, at whatever Diſtance the Ob- I 
| ject be from the Eye; for then that Con- 
traction anſwers two Purpoſes; one to exclude 
an over great Quantity of Light, which would 
be offenſive to the Eye, th e other to. leſſen | 
the Indiſtinctneſs. 
| FF 15. In Children, "this . is uſual- 
ly more dilated than in grown Perſons. 
Ibis may be eaſily ſeen; for, in grown 
Perſons, the, Diane of the Pupil ſeldom 
appears equal to the Breadth of the Ring of 
the Uvea on either Side of it; that is, is l. 
dom equal to one third of the Breadth of the 
Cornca or Iris, and is often much leſs, eſp 
ally in a good Light. But in Children, che 
Diameter of the Pupil ſcarce ever appears ſo 
„ little as one third of the Breadth of the Cornea, 
and oſten exceeds Half that Breadtb. 
duppoſing then the Diameter of a Child's 
Pupil, „in its relaxed State, when the Light 
zs weak; to be Half the Breadth of the Iris or 
2+ Lines; and ſuppoſing the orbicular Fibres, 
| in their contracted State, to become a third 
I ſhorter than when | relaxed (which is the 
1 Degree of Contraction that is commonly al- 
lowed to Muſcles), this Pupil, in a egen 
; 2 will be ehre 1 to one Line 


— —— ß. 


two 
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two thirds, which being a third of the Breadth | 

of the Cornea, is nearly what it appears to be 
at a Medium, from ſuch rade Obſervations 
as I have had occaſion to make. In Ike Man- 
ner, ſuppoſing the Diameter. of the Pupil of 
grown Perſons, in its relaxed State, to be one 


third of the Breadth of the Cornea or. Iris, or | 


one Line and two. thirds; in its contracted 
State, it will be one Line and one ninth! Part; 
which alſo ſeems to be pretty near the T ruth. 
But it is not eaſy, to determine this exactly, 
eſpecially that the Magnitude of this Aperture 
is ſo different, in different Perſons of the fame 
Age, and in the ſame Degree of Light. 548 
. 16. In elderly Perſons, the Pupil is yet 
ſmaller. than in Adults, being ſeldom greater 
than the Half of the Breadth of the Ring of 
the Uvea : ſurrounding it, and conſequently is 
only about one fifth of the Diameter of the 
Iris; that is, is only about one Line in Diame- 
ter: And in ſuch Perſons it has but very little 
Motion; whence thoſe. that begin to want 
Spectacles, are obliged to hold the Candle 
between the Eye and the Paper they read, 
that the Some: Lig ht 0, we Cangie, may 5 


„ 


Vor. l. ” 1 1 go 
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b near, that the Letters may ap 
and yet not fo much but that you can ve 


| j nl uently 1 is a Miſtake to think; 
that, eeing an Object confuſedly, the 
Pupil does does always contract\itfelf to the leaſt 
85 it 18 capable of: Th Deg ee to which 
the Pupil contracts, does in fome Meaſure 
indeed depend upon the Senſation of Co on- 
fuſion in the Object; but it depends yet more 
upon the Degree of Light, as my” _ 
proved, in mo following Manner: 
2 17. By Daylight, take a Book, 80 
Pet, the Middle of a Room, with 
* Back to the Window, hold the Book 
indiſt inct, 


; then turn your 
che Book will _ 


tho! with fome . wad 
Face to' the Ligh 


read with more Pa. 
Again, holding me Deen at the Elms 


3 from your Eye, go into the darkeſt 
Part of the Room, + anc 


d fianding with your 
Back to the Light, you will find the Book | 


not at all legible; but, upon coming: to the 
Window, with your Face to the 


, you 
will be able to read, ' eſpecially if the Sun 
ſbines, with great Eaſe and Diſtinctneſs. 

Aſo a Perſon who has been obliged for 


fome Years to uſe Spectacles in reading, wil, 
1 8 de able to read very ea 


* 
= * 


- 
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From theſe, and ſuch like Experiments, it 
: appears, that the Contraction. of the Fo 
depends more upon the Strength of the Light, 
than upon the Senſation of Confuſion My the. 
aan And. this is the Reaſon why, inch. 
as begin to, n need Spectacles, hold the Candle 
e the Eye and the Paper they rea i 
for cauſing the Pupil to contract, that they 
may ſee. it more di inctly; and their holding 
the Candle. i in; this Manner, is a certain 05 | 
that they begin to, want Spectacles... 
§ 18. If f ſhould here be aſked, \ why the * 
pupil is fo. large in Caildzen,, | 
{mailer and {maller continually, 
vance in Years, ſo as in old Age to be It 
very. ſmall as it i? ; 
To this I. anſwer, That, in enn 50 
Ey es are full and plump, from a; plentiful 
ply 45 all the, Humows that diſtend the 
9 by which Means the circular Edge 
f the Uvea, where it is joined t. to the other 
Eoats of the Eye, muſt be kept at a 1 
ſtance, from its Centre, and 
quently the Pupil mult be extended. and 8 ö 
out to a Nn Bigneſs; and the natu- 
ral State of the Pupil being a an Dilata- 
tion, the Jupil ps on that Account remain 
in this, dilated. State, unleſs when the Mind 
int And wills it to, eee e 


. N 4 af 
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Light is too ſtrong, or hen "the Figures are 
not diſtinct upon the Retina. 
This Largeneſs of the Pupil in nnen 5 
therefore to be conſidered as natural to it, and 
ariſing from the Make and Plenitude of their 
Eyes; and tho it had been the one Half 
naler than it is, it would ſtill have been 
eſteemed large, becauſe larger than afterwards 
in a more advanced Age; for nothing is 
great or {mall in itſelf abſolutely confidered; 
but only relatively to ſom en elſe with 
which it is compared. 
This whole Queſtion then wobei into 
| this, Why the Pupil grows' ſmaller and fmal- 
ler continually as ar advance in Years? e 
Anſwer to which is ea: 
For, as we Advance: in years, the Pupil 
laut gradually diminiſh, from the Decay ch 
happens in the Humours of the Eye, and 
eſpecially in the Aqueous, Which always de- 
eays the moſt; for that theſe Humours gra- 
dually decay, ſeerns evident from the Smallneſs 
and Sinking of the Eyes of elderly Perſons; 
and that the aqueous Humour yr the 
moſt, ſeems evident, not only from the Flat- 
neſs and Schriveling of the Cornea in ſuch 
Perſons, but alſo from the pref byrical or 
Long: ſight, that always increaſes as we increaſe 
in years, inſomueh that in "old Age we 
cannot. read at all at an ordinary Diftance, 
* 


cringe Rage n for it is A Me to 
think, that an uniform Sinking in all-the 
Coats and, Humours of the We can render 
the Eye preſbytical: This would have à quite 
contrary; Effect, and the Eys, in place of 
becoming preſbytical, would become, ſhort- 
fighted;:-as in Children, whoſe | Eyes are 
ſmaller: than thoſe of Men; 8 1 ie leaſt 
Diſtance any Eye can ſee diſtincthy at, is in 
a Certain fixed Proportion to its Length, br 
the Diſtance of the Retina from the refracking 


Humours; and therefore this ''prefbyticaf 


Sight argues a Flatneſs in the Eye, ailing. ; 
from a Penury of the aqueous Humour. 

Now, from this Decay and Scareity of ral 
this Humours of the Eye, the Eye muſt neces 
farily contract, and e leſs and Jeſs by 
Degrees; by which means the outward Edge 
of the Uvea will be brought nearer to its Cen- 
tre, and Fe the are will become 
Uarrower. 0255 Me t 

But this Narrownef af this Pupil vil be 5 
yet more increaſed, by the greater Decay that 
is in the aqueous Humour; for the Tunicles 
of the Eye; at the Edge of the Choroides, 
where it joins the Uvea, for Want of a ff 
ficient Preſſure from within at that Place, 
proceeding, from the Far and Decay he 

8 „ 


I ie Choroides ane Ie. 50 ; 
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ic aque ueous Humour, will be made to fall 
825 towards the Ari of the Eye, by 
which. the Uvea will become narrower, and 
the Pupil will be reduced to a leſs; Size, than 
what would have happened bad the whole 
Eye contracted uniformly over all 

919. This Theory is catly. PILL LES 
from what may be. pi ian as to the State 
of the Pupil in the Exophthalmia, al, Mi 
crophrhalmig. © ls 
In the Ex PIP Ot which conſiſt 3 
immoderate Fullneſs and Diftention wh the 
Globe, the Pupil is always greatly dilated; 
Wꝛhereas, on the contrary, in the Micros 
Pbebalmia, or Atrophy of the Eye, from Wy 
ever Cauſe it may have proceeded, the Pupil 
is always found contracted; which an 
can proceed from nothing but a Penury of the 
Humours of the Eye, and eſpecially. [ x, th the 
Aqueous; for it is alſo. to be obſerved , that 
when the aqueous Humour i 18 loſt. or diminith- : 
ed, by a Wound made. in the Cornea, 31 
Pupil” preſently Contracts, and has its 8 ize 
leſſened, tho the other Humours remain as 
they were before. This was taken notice f 
by GALEN, (de Symptom. Cauſ. lib. 1.) who 
therefore, with great Reaſon, attributes the 
Corrugation of the Cornea of old Men, 
when it is accompanied with a Contraction of 
che Pupil to a - Scaxcity: of the aqueous Hu- 


5 mour; 


_—, 


a 1 1 1 See, . ee che e 10 | 
the Cornea itlelf. "NOW 'of this more heres 


after.” e bk 

20. But hers is het eker Reaſon why 
the Pu pit becomes ſmaller, as we advance in 
Yeats, aud that is, its frequent Contraction, 

in order to ſee near Objetts with OR 

DiſtinetneB. 7 end 

For, when the Siehe 18 perlt; That: is, 
ves it 18 2 two ftrong nor two. weak; : 
and more eſpeeially whey the Sight'is preſpy. 
tical or weak, al Objects that = very NEAT. 
the 5 Wt appear confuſed and inckiſtinet: 
To re Me WARE -h -Confuſion, the Pupil" eon- on- 
and dualer See ; for, by its fre E 
Costractions to ſee near Objec were din. | 

ty, the otbicular” Fibres ſhrink ard become 
fhorter, by which means the Pupił 'becomes 
narrower ; juſt as the Fingers of Work- people 
are much bended, by che frequent” COONEY 


of the Flexores Dightorum.. LE, 115 
It is therefore no Wonder, that, the Pm 5 
which is Children is large, ſhould « ly be- 


come narrower and more contracted as they 
advance in Ape; for, as they advance in Age, 
the Sight ' becomes more more prefbyticat, 
which -malt occaſion "the Pupil to contrack 
more and more, for to — di- 
* | 
1 
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ſtinctly. Whence we ma; a the Puja, 
which "in-Childien'i is larg e, always continues 
pretty much ſo in thoſe Sits: are Short-ſight- 
ed; for in them near Objects appear dite, 
and therefore they are not obliged to contract 
the Pupil for ſeeing ſuch Objects more diſtinct- 
ly; and tho' diſtant Objects appear confuſed; 
yet the Pupil ſeldom contracts for ſeeing them 
more diſtinctly; becauſe, when the 000 t 
is at a Diſtance, it ſends leſs Light into the 
Eye than what is neceſſary.” for 13 * clearly, 
unleſs when the Pupil is dilated. 
921. But there is yet a third Reaſon 
why the- Pup il becomes ſmaller as we ad- 
yvance in — and that is, the different States 
and Conditions of the e in che Ss 
Stages of Life. te 07 
In Children, the 3 is en flexible 
and yielding, ſo as to be very eaſily bent in- 
to a more convex Figure, when the 
line is moved forwarc Toa ſeeing near Ob⸗ 
jects more diſtinctly; and the Cornea; being 
thus bent, the Cryſtalline will not need to be 
brought. fo much forwards, as it behoved to 
have been for diſtinct Viſion, had the Cornea 
been more ſtiff and unflexible. Children Will 
therefore ſee near Objects diſtinctliy with Aa, 
ſmall and caſy Motion of the-Cryſtalli e, and 
will have little occaſion to contract their 
ds for f tendering their Sight e * 


. # 
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pen the Coriaid besos kat! ter; 
21 7 does not ſo eaſily bend; whence” — 


Cryſtalline- will need to be mas; more for- 


wards, by a greater and more laborious Cons 
traction of the Ciliary Proceſs; to avoid 
which they will have 3 occaſion to con- 
tract the Pupil for to enable them to fee near 


Objects more diſtinctly. And in elderly Per- 


ſons this Contraction of the Pupil will be yet - 
more neceſlary for ſeeing; more diſtinctiy at 
a ſmall Diſtance; for in them the Eye is 
not only flatter, but the Cornea being more 
rigid, is incapable of bending into a more 
convex Figure. And this is the Reaſon why 
they can hardly read without SpeCtacles, uns 
leſs the Print be very large, or the Light 
very ſtrong, ſo as to cauſe a great — A? 
of the Pupil; for, as has been al 

noticed, in à ſtrong Light the Pupil c. Wat 
more forcibly, and to à greater Degree, than 


it can be made to do b by the Senſation of 
Confuſion only ; and it is for this Reaſon, 


that elderly. Perſons are obliged to hold the 
Candle. Netw the Eye and the 2 they 


read; and their doing ſo, is a certain Sign 
they b egin to want eee But all this 
Will Fla better underſtood from what is to 
follow concerning the Manner of Viſion; and 


2 Uſe, of the n A of he! _ con- 
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cerned there which 1 hall not now "an 
ticipate. AP on 13H; WHEN 1.3 4395-15 DB 
22. The nigen Br Wr, in his 
Eſſay on the Viral: Motions (Puge 1. 38. NThas 
Eiven us: a different Solution of c Pha OMe 
roi tho” it be ſuch as I cannot think a- 
tisfe , yet the Regard I have for the learn- 
ed Auer will not allow me: e wes it 7 
without! noticing it. 
He fays, In Trifirines: but b eſpecially . 
in ſuch as are newly born, the Pupit i 
66: « confiderably wider than in grown People, 
"nl where the Eyes of both are expoſed to 
% the ſame Degree of Light; 1. Becauſt in | 
«'Feruſes, and new born Children, 
2 being thicker, leſs tranſpafent, 5 | 
not fufficientiy ſtretched, ' on account of 
«the ſmall Quantity-of the aqueous Humoit, 
„ Viſion is Very indiftinct, and the Rerhin 
« is leſs affefted by the Rays of Light, which 
are neither freely ccanſmitted 40, nor pre- 
4 perly collected upon it. i 
But, ſurely, if Viſion is ber indiſtin in 
fack Children, the Pupil ought to contract, 
to diminiſh the Indiftinetneſs; 3 for, by duch 
a Contraction, the Indiſtinctneſs is always 


leſſened, whether this Indiſtinctneſs procteds 
from the Object's being too near or too far 
off for diſtinct Viſion, or, which is the ſame 
Thing, whether the Eye be too flat or too 


COllveX. 


convex. ih the Doctor . not Hay. 
adyerted to, os he would not have a | 
4: 135.) When we look at remote 2 5 8 
+ the, Pupil becomes wider, chiefly hecanſs ve 
« . Contraction , of its Sphincter Muſcle . 
« longer necell 565 leſle Huli 1 
% of the. Rays. The contrary of hk 
is ſo evident, that, the Hocker he 
Reflection, will no doubt readily acknow edge 
it; and therefore the Pupil of —— Children 
ht to contract, to diminiſh the Indiſtinet- 
neſs; and tho' in ſuch Children leſs Light 
ſhould be tranſmitted to the Rerina,. on ac- 
enn of the 1 uppoſed Thickneſs and Want 
neee in the C. ea, 2 e : 
not. to. hinder, the Pupil, from Contracting; 
406, in the ſame, Page, he maintains, ;* Ws 
„the Contraction of the Pupil is prineipa 
75 o ing to à voluntary Exertion ef the 
Mind's Power in order to Fader Vifion | 
„more diſtinct, but, in a very, ſmall 
Degree, to the ſtronger 8 more v vivid 
of, Tight: which, the Object reflects upon the 
it, Eye; “ and, in conſequence of this Prin- 
 :6iple, he, without Ceremony, and, in in m] 


Apprehenſion, ſomewhat; xaſhly;:: aecuſes the 
Juſtiy famous and, truly learned: Dr. Jux ix 
of. a Miſtake in ſaying, * That in a faint 
5 een the Pupil is ſo far from. contracting 


9 11 


e in order to diſtinct Viſion, that there is 
6% rather a Neceſſity of e dilating it in order 
ente take in more Light. (See the fore- 
mentioned Eſſay, p. 134.) But, in my Ap- 
prehenſion, this Gina himſelf is the 
Perſon that is guilty of the Miſtake, and not 
Dr. Jux IN; for the Doctor has proved, by 
unexceptionable Experiments, that in a ſtrong 
Light the Pupil contracts to a greater Degree 
than it can be made to do by the Senfation 
of Confuſion only; and that upon ſeeing an 
Object confuſedly, it does not always contract 
"itſelf to the ſeaſt Size it is capable of. (Sce 
his excellent Eſſay upon di e and indiftins 
Viſion, par. 148. 5 ee [1903 Doc 1169 
If it ſhould be faid, that in Children the 
: Papit: is dilated, [becauſe leſs Light enters 
their Eyes on account of the Opacity of the 
Cornea; and that the Indiſtinctneſs of Sigbt, 
| ariſing from the Flatneſs of the Cor ned, is not 
fufficient'to prevent this Dilatation; I readily 
acknowledge, that the Reaſoning is Juſt,” tho 
contrary to our Author's Principles. But, 
as Children are obſerved to ſee at leaſt as 
clearly as afterwards when grown up, and 
much more ſo than elderly Perſons, _ 
Reaſoning” will not ſolve' the Problem 
"er becauſe 1. on an e in 
. 125 n : 2. ; Another 


; : i 
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4 EAST n 2 
* * a : 
* LEY 
1 oe 
aght by this learned 
* / 


ntleme pep e age nh Wal n a 
great Meaſure the Faculty of contracting 
tlie Pupil in order to the more diſtinct 
te, Viſion of near Objects, Which (ſays he) 
eſeems to b. partly acquired by Nabit. ““ i 
But, as I know no Reaſon for th tat 
Childrenare deprived of any Part of this Pome 
er, or that they acquire it afterwards by Ha- 
bit, I. Ars welt: this. Phenomenon on ſo im- 
probable a, Foundation. We ſee Children 
open and ſhut. their Eyes, ſwallow: down their 
1 ood, and move all dir Limbs with as much 

Agility and Eaſe as afterwards:. We ſees they 
can bend their Body a good way back, wo". 
can bring their Toes to their Mouth; neither 
of which they can do ſo, eaſily after that 
they are grown up; and the Maſcles. bit ke 
ſpiration, a as well as thoſe of Deglutiti 
form their Office from. the Kitthnds: mal as 
at the Age of fifty; and therefore it may 
veaſokably be preſür med, that Children can, 
from the —— contract their Pupils, 
and that this Dilatation of the Pupil does not 
proceed from any want of Power in them to 


Power to contract the Pupil, becauſe in _ 
it is found dilated, is to argue in a Circle: 
is to conclude, that the Pupil is large in C 
_ becauſe they want the Power of contracting 

and ag: they have not the Power of 
contracting 


contract it. And to infer that Children want 


ud. 


* 
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03. 
| a realonable; Preſun ons > pv 5— from 
the Beginning are po of a Power. of con- 
tracting their Pupils, but it has alſo been hand- 
ed down te us as An __ hec oF ah bythe 
himſelf, in the Grit Page 5 his \Dilertation 
fur le differens Accidens Tk ta Hie, tells us this 
in the following Words: Les Hafens 4 gnuſe 
que leurs muſcles et leurs tendons ſont encore 
fort mous, Peuvent, avec facilite :Gilater he | 
P jouverture de la prunelle dans Þ ne et 
aui contraire la ee extremement dans Ia grand 
tamiere, Oc. „ e nk 91 
Hut Our Author FOCsS: od l that 
in old People the Pupil becomes leſs move- 
able, becauſe the Netina grows leſs ſenſible 
«of the Stimulus of Light, and the muſcular 
Fibres of the Iris loſe in part their oontractile 
« Power. Further, in old Age, the Cormen, 
on account of the decreaſe. of the aqueous 
Humour, not only loſes its Brilliancy, but 
becomes alſo. in ſome Degree wrinkled; 
% whence the Retina will be leſs; affected by 
„Light, and conſequently the Pupil will he 
< Jeſs rn i Gr wh n e e 
n $33 F 5 
But | 


2 43 


But if, in ge the Retina grows leſs ſer 
Able of Li ght . rr beacknowled ged) 


the Pupil in : of being contracted, ought | | 
to dilate itſelf, to take in more Light, C eſperi- 
ally tirat (as our Author informs us) the mu- 


<«eular Fibres of the Iris, (by which — 
A kde in part loſt their cor 
5 tractil — e ere... L 


does, 

Ctr of Dilation, 
„ Fibres of the Iris much mere con- 
4 ſpiouous and — than the circular Plan, 


«maſt, by their natural Contraction, keep the 


1 always dilated, unleſs the latter are 

excited Action by ſome particular 
0 Cauſe. To me therefore it appeats, that 
the Infenſibility of the Retina, and the. Weak- 


neſs of the ' vontrattile Power of the muſe 


Fibres of the Irin, are ſo far from having any 


hand in khrat Oontraction of the Pupil, Which 
gra ne ee n 


tion of tt wile + 

And the ſame thing m is aid ß t 
ce Wrinkling id want of Brilliancy (as he 
„calls it) m the -Cornea, by which the Rerinn 


becomes leſs affectedby Light?“ For the leſs 
l'ought to 


the Rerina ſufffers b by Light, the Pap! 
dilate itſelf the more; as he himfelf acknow- 
led Ses, when he accounts for the Wideneſs of 


: the | 


es Ar dUved. Wy: . 
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the Pupil in young Children; From an: Opaeity 
and Thickneſs of the Cornea, thro' which the 
Light not being freely tranſmitted, the Rerinu 
is leſs affected by it. ft ee e eee 
There ſeems therefo! to bd -nothing; in ch 
Whole Paragraph which I have laſt quoted 
that can any way allt us in accounting or the 
Wideneſs of the Pupil in Children and: its gra- 
dual Contraction as they advance in yrars! 
All that can reaſonably be Aeliioer/From 
it, when projerdy explained, feems to be, tl 
as we grow older, the Pupil. ought gra 
ally to become wider and leſs .. 
which, however, is far from being the Caſe; 
for it ag gone. narrower 50 nhaok; con. 
923. Thers 15 4a a . grat, Vafiety in 110 
Magnimde of the Pupil in Perſons of the 
ſame Age. In the Myopes, or thoſe who are 
8 Short-ſighted, i ist: commonly very large; 
whereas, in thoſe whoſe Sight is perfect, and 
more eſpecially in the prelbytical | or we 
Sight, it is much ſmaller. © 
Several plauſible Hypotheſes es berni in- 
vented by Men of Learning and Ingenuity for 
explaining this Phenomenon; | But, to fave 
time, I ſhall not now examine them. What 
to me appears moſt probable, may be gathered 
from ver has been fee SO! ; * ANN 
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che Sig cht is perfect; and Mehr eſpe lx 
it is Ss or preſbytical, the Pupil me” Fee 
uent occaſion to contract for ſeeing near 
Objects more dictinctiy : But, by theſe repeat- 
ed Contractions, the orbiculir Fibres muſt. 
ſhrink: and become ſhorter, - by which Means 
the Pupil will de made narrower; juſt as the 
Fingers of Work- people become bended by 
the frequent Contractions of the Flexores Di- 
gimrum. But in thoſe who are Short-ſighted, 
this will not happen; for in them near Objects 
appear diſtinct, and therefore not having oc- 
ecaſion n to contract the Pupil for ſeeing ſuch Ob- 
| 1606 more diſtinctly, the Pupil will continue 
large, much as when they were Children; for, 
tho? diſtant Objects appear confuſed to ſuch As: 
are Short-ſi ited, yet the Pupil ſeldom con- 
tracts for * Gem diſtinctly; becauſe, when 
the Object is at a Diſtance, the Faintneſs of 
the Light cauſes the Pupil to keep dilated for 
taking in more Light, that the Sight. may be 
Talent ſtrong and lively. 
1 But there is yet another Reaſon for 
this Lar geneſs of the Pupil. in myopical Eyes: 
For e which, it muſt be obſerved, 
that in the e or weak Sight, as well 
as in that Which is perfect, the Eye is more 
ſenſibly affected, and ſuffers more by great 
Light, than when the Sight is myopical, with 
the ſame Opening of the Pupil; for the lu- 
Vor. I. 5 Z. minous 


. — 


_ 
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minous Bodies that PIETY. us, and which are 
not very near us, ſend Rays into the Eye, 
which, in the Viſuu perfectus, are brought to- 
gether, and united upon the Retina, and make 


but a very ſmall Baſe in the preſbytical Eye, 


whence the Impreſſion ae de on the Retina 
will be ſtrong and lively in both theſe Eyes, 
and muſt therein cauſe ſome Pain and Uneaſi- 
neſs. But this will not happen ſo much in the 
myopical Sight, becauſe theſe ſame Rays make 
a larger Baſe on the Rerina; for all other 


| 4 05 being equal, the myopical Eye always 


ſees Objects more confuſedly than does either 
the perfect or preſpytical Eye: And this Con- 
fuſion is cauſed by the Space which the Rays 
that come from each Point of the Object oc- 
cupy on the Fund of the Eye. This therefore 
is 2 good Reaſon why the Pupil, which in 
Children is very large, continues more fo in 
thoſe who are Short-ſighted, than in thoſe 


whoſe Sight is cither a ene weak, and Wo, 


by reaſon of the too ſtrong Impreſſion made 
upon the Retina by bright and luminous Ob- 
jects, are obliged to contract the Pupil for 
keeping out a Part of the Light; Whence 


the Pupil becomes gradually narrower. 


$ 25. The Pu ch. jp is alſo large in ſuch as have 
vie 2 yes, are of a dark black Com- 
plexion ; ; "and. on the Ts in thoſe who are 


very 


= commonly a g 
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very fair;, and have Light-blue Eyes it i is 
zod deal ſmaller. - 
This was obſerved: by AET I 65, and ale 


him by many others, who therefore imagined x 


that Black- ey d People were moſt liable to that 
preternatural Dine uf Me Pupil, which 


the Greeks called » Mydriaſis and Plarycbria. 


But why the Pupil fhould thus vary with the 
Complexion and Colour of the Eyes, none 


of them have been able to explain. 


The :Reafon ſeems to be this: Which, ae 


Ex yedaſhes: are black, the Eyes are better ſha- 
ed from the Liglit, and little Light will be re- 
flefted from their inner Side upon the Eye; 


refore' the Pupil; which always dilates 


itſelf when the Light is faint, will keep wider 


than in thoſe who, being of a fair Complexion, 


have their Eye-laſhes white ; for white Eye- 


laſhes, by 


g the Light copiouſſy 


into 


the Eye, beat mae er Fore fr 


enn narrower. And this is the Reaſon 


why the Pupil is ſmal] in ſuch as are fair and | 


have light-blue Eyes. 


"1 


$26: From this Reflexion of the Light into = 


the Eyes of fair People, they ſee worſe in bright: | 
Day-light than towards Night; as was ob- 


ſerved by Ax f STOT TI, and after him by 


8 N an ju age eee 
1 | 
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know thatiPrgEmpres denies this, upon 
th Authority of ſome of his Friends who were 
very fair, But I ſuſpec there has been ſume 
Mila, in it; for having had occaſion lately 
to be with a Gentleman of this Complexion, 
he owned: to me that he ſaw beſt it towards 
Night, and could read much better than moſt 
others in a faint weak Light, thoꝰ, as he aſſured 
me, he was not Short-ſighted. And the ſame 
ching is confirmed by that memorable Story 
which Moov AL Tus tells us of one he knew; 
who, being very fair, ſaw ilb in bright Dayg 
light but 100 towards Night: But, as herad- 
vanced in years, His Eyezlathes -becomi 
leſs white,” "this Diffatence in his Sight | 
day and by night gradually: diminiſhed, and 
came nearer to what is common and! —_— 
This Man being taken by the Tit 
dyed his Bye-laſhes. Black, byiwkich: — Soy 
was greatly mended: © But it returned to what 
N was before, allen the black Colour was 
waſhed off. All this I have aàccounted for 
from the Colour of the. Eyc-laſhes, towards 
tke Beginning of this "Treatiſe; "ito which 
therefore the EY if 1 4 may have 
Recourſe. „ N 
8 27. In Modo. pod: People, or ſuch as 
| have: their Eyes ſet deep in the Socket, [the 
Pupil mult alſo be large; and, on the contra- 
** ien the Eyes are prominent, and advance 
IC forward 
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forward to the Edge of che Orbit or beyond 


1 miſt Y much e e ee eee 


by-Anthots. 55 But ir is an e Conſee 


that muſt follow from the Situation: 2f. the * | 


Hye; for when the Eye is ſunk in the Socket, 


it is more ſhaded from the Eight that comes 


from Objects ab a Diſtance from the Air or wh 
fon, an towards which the Eye is? not di 
rected 3 * and being thus ſhad ed, 

will enter the Bye, and? conſe . — Pu. 
pil-will-dilate itſelf, and, \by-dilatingy will be- 
ebme wider; whereas, when the Eye is pro- 
minent, it H. receive Light, not only from 
the Obj ect in view, but alſo from all the 
Objects | round about it; for none of the 
Light being intercepted- by the Orbit, it 
will all fall upon the Eye; whence the Pupil 
muſt⸗ ee and err pr muſt become 


x narrower.» r rn 


— 


6F 28. 105 from'this ſhadibg: of the Eyes 
Hollow:e d People, and the Dilatation of the 
Pupil thenee ariſing, that they fees ſo much 
better than ' others, and eſpe Pere, than thoſe 
whoſe Eyes are prominent. GO an 

For ſince the Eye Always Wer beſt from 
among Darkneſs, not only on account of the 
Dilatation of cs” Pupil,” but alſo becauſe the 
Picture on the Rerina is not mixed with for- 
ue Jon which. docs: not wy to the 
ii 
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Object in view; 1: fay, ſince EY 3 Gi 
beſt from among Darknels,/ it muſt alſo, for 
the ſame Reaſon, {ee beſt 'when ſet deep imthe 
Socket i for the Socket, by ſhading: ther Eye: 
muſt have an Effect ſimilar to that of a long 
Tube, thro Which, When applied to the Eye; 
che Stars may be! ſeen in the Daytime, when 
to, the naked Eye they are quite inviſible: 
—— . — tells us, that nb knew 
ſeveral : Hollow-eyed:;: People; who lying on 
their Back upon the Ground, and looking 
to the Heavens; couldi in Day-light, ſee the 
as Well as fr the Bottom of 4 Pit, 
long Tube ld to, the Eye, 
(Opbmulnugfupli liber. probl. 1.) But thoſe. 
who have prominent Eyes do not ſee fo 
well: But they haye a Remedy at hand? 
hereby their Sight; may be muel Iniproved; | 
and that is, to apply their folded Hand: to 
their Eye, thro' which they will ſee as well 
as the 5yho are natufalby Hollowreyed- 
g 29« There is alſo a great Diverſity. with-re- 
gard tothe Magnitude of the Pupil, according 
to the different States and Conditions of the 
Coats and Humours ef the Eye, and of the 
Retina on ch tue Wy: are "made to con- 
ves, ff 1 | 
3 1 9! * this fully, would » us 400 
far in Practice, and oblige us to explain 


ſev fink, Diſcaſes of: the Eye, ſome of em 
| ave 


Chap vn. 00 the Gi 


have not as s yet beats rightly pin 
| 3 of Authors. But as thi 


horoides dk Vis 195 


is does not 


roperly belong X the-Subject Befbrd is 


n good deal of Time, I 
_ here paring: inn, that, when” the 
Humours are impure and muddy, the H wupil is 
always large, becauſe leſs Light 


to the Retinu: * is alſo large, when — 
from any Obſtruction or Preſſure upon the 

zecome leſs ſenſible of the Im- 
preſſion 1 0 upon it by the Light. And 


Nerve, Has 


this is che Reaſon why the Pupil is ſo very 
large in the Anauroſii or Gutia Serena; in 
which the Reriaa is quite inſenſible, by rea- 


ſon of wee Karan wee 


NewFwii enn 5 $4 
9 30. Manasse indeed a 
in this I Diſeaſe, the Pupi 


"7 


a moderate Diſtance, (Mal ad. de l. Oeil, Z. 


278.) But this is contrary. to Wwhat others 


teach, and to what: I myſelf have had fre- 


quent occaſion t0 obſerve; for, in the Amau-' 
is always large, unleſs when 


roſts, the Pupil 


complicated with ſome other ” Diſeaſe which 
makes it narrow; for the natural State of the 
Pupil being a State of Dilatation, when the 
Eye is inſenſible of the Light, there is nothing 
that can hinder the Pupil from aſſuming that 
State of Dilatation which is natural to it. i f 


5 bythe 


upil is no ane than 5 
what it is uſually, when we view Objects at 
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It 5s! indeed true, that, when one of the 
Eyes is only affected with this Diſeaſe, the 


Pupil of that Eye will dilate or contract ac- 


cording as the other Eye is ſhut or open, an 


as leſs or more Light ſhines upon it; for, 
having been accuſtomed to move both Pupils 3 
together, a habitual. or cuſtomary, Connection 
has grown up between their Motions, which 
makes the Pupil of the diſeaſed Eye ſym- 


pathize with and follow the Motion of the 
other. And this, I apprehend, is what led 
Ma1TRE-JEAN into the Miſtake he has fallen 
into with regard to the Magnitude of the 
Pupil in the Amauroſit; and that, finding, it 
pretty much contracted when the ſound Eye 


was open, he concluded, contrary to the Opi- 


nion commonly rectived;! that in this Diſeaſe 
it is not larger than what it is naturally, when 
we view Objects at a moderate Diſ ied, 

$31. It is from this Muddineſs and Want 
of Tranſparency in the Humours of the Eye, 


and from a beginning Obſtruction of the optic 
Nerve, by which the Senſibility of the Retina 


is impaired, that the Mydriaſis moſt common- 


ly proceeds; for, ſo far as I have been able 


to — neither the Mydriaſis, nor its op- 


poſite, the Myoſis or Phthiſis Pupille, are pro- 


perly Diſeaſes of the Eye, but only Symptoms 
ariſing from ſome other Diſeaſe or Defect in 
this Organ; ; whence we may ſee, why ſome. 
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Ho 2 others have told us, that, , 
ahberithe Dilatation''is | negleffed, ir ends in 1 
Suffafion” or Cururatt, „From this alſo we 
may ſec the'Miſtake which a great many Au- 
 thors have fallen into, in aſcribing all thoſt : 

Defects of Sight which they ſee acco ing 
the Mydriaſis and Myoſis, to the Dilatation | 
and Contractton of the Pupil; for few or none 

Defects ariſe from any ſuch. Cauſ 
bitten that other Diſeaſe or Defect of the 
Eye from which that ae 1 — 8 
| ction itſelf progeet . 

9 32. In different Animals; the, 5 Pepi are 
of dlfferent Forms, according to their peculiar 
Occaſions, and the Uſe; they make of then: 
both by day and night. In the Dog, Ape, 
and pc other Quadrupeds, : AS: alſo. in Birds 
of all Kinds, and the greateſt Part of Fiſhes, 
the/ Pupil is circular, as in Man; by which 
they are enabled to ſee equally well above and 
below, and on both Sides: But in Cows,. 
Goats, Horſes, : Sheep, and divers other Crea- 
' tures, this Apertare. is oblong. or elliptical, its 
greateſt, Diameter lying tranſverſely towards. 
the Ang les of the Eye. In Cats, it is neither 
round nor elliptical, but in Form of an erect 
Fiſſure croſſing the Eye-lids perpendicularly, 
Theſe Differences are not the Effect of blind 

o e yo: A ound  __ 
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e of that wiſe, Counſel and De- 
which. NONE always ln in the 
Formation of all the Parts of / 


Ae Exit and Purpots. th 
re natprally to box 


ex. gene | 1 1 Nie of che 
„ "Eve is the Retina, concern- 
ing hitch 1 have "notting'T ve eed to remark 


but what bas been before taken Notice, of in 
the gen ap Tea, of th c 1 525 which we tal 
not 7 | rat ner make ſome 
Nerve, of e 
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toe the Orbits b a Hole in 'theit Burton; 5 
at which" Place they 'T6ceive a Dovetings from 
the Dura Mater, and are nfſertétl inte the 
K. art of the Globe "tho? Hot in. its ui, 
IELISs and BRI CGS maintain, bur | a 
nude on the Inifde towirds'the N Oft. 
"Theſe Nerves ark the ldrgeſt ef all r 
Nerves that ariſe fromthe Braire: Like an the 
other Nefves of the Body, they areinothi 
but 4 Bundle ef ' very: fine oft Fibres, | which © 
ariſing fröm the Brain, are covered” and tied 
together WIT the Membraue wich they 
receive from the Pia Mater. Mar. ves, 1 
his Epttle to Fxaca88x7vs,' has obſerhed 
that in the Tunny and Sword-f (T 
and XI jar) theſe Fibres form a 2 | 
which being folded up into many equal 
its, like A Fan, ges the optic Nexves 
of thoſe Animals; whence, When the: Coats 
of the Nerve are removed, by unfeldiug thoſe 
Plaits, tlie Nerve ca bs ex} nded out ind 
a thin broad Membrane. This Was not a 
& r5 _ Mar rie rs; - for it had 
ed long before by tfrat great Afla- 
tomiſt Evergehi u (%ib. de Au Off;) 
But this) Structure is peculiar t0'thoſt Fithes, 
and does not take place in Man and thier « 
Creatures. RoLFTNCTUS indeed! unwarilh 
— that this Structure is general, and obtains 
in the — Nerves f * Animills without 
Exception, 
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Exception, (Difere.. Anat. lib. iv. cap. 32.) 
But in this he is refuted by all Anatomiſts; 
and even MALyY IC Tus himſelf informs us, that 
in Cows, Goats, Swine, Cc. whoſe Ey 
had boiled a little, that they might be the 
better obſerved with a Microſcope, he could 
find no ſuch Foldings, but that the Nerve 
appeared to be a Bundle of longitudinal Fibres, 
each of which was covered with a Coat 
from the Pia Mater, and which, when the 
Nerve was — ſpewed out the ſoft 
medullary Sub ance which they: had. from 
the Os | 
„GAT EN maintains, that the optic 
N {Ain are hollow and eee having a 
Cavity in their Middle, by which they com- 
municate at that Place — they are conjoin- 
ed. This Cavity, he ſays, was firſt obſerved 
by HzROAHILUSs, whoſe Diligence in ana- 
tomical Matters was ſo great, that, according 
to 'TERTULLIAN, he diſſected no leſs en 
ſeven hundred human Bodies. 

In this Gar EN was followed by a great 
many Anatomiſts; for, till the Time of 
Vxs4ALIVs, his Authority continued fo great 
amongſt them, that feu / ventured: to deny or 
diſpute any Thing he had affirmed : and the 
learned PLEMPIys, tho' he rejects the 
Doctrine of Gal EN, with regard to this Com- 
munication-” betwixt the * erves, yet _— 

wit 


wich Aa in-making mee and de- 
ſeribes the Method by which- their -Cavities 
may be found. But, as many later Anato- 
miſts have been able, to diſcover theſe | 
tho they: ſought for them in the 

Ide d by GAL EN and PL Ru- 

plus, ere Je. not. * their Exiſtence 
I know indeed, that theſe Nerves are ſomewhat 
ſoft and porous in their Middle, thro which 
alſo an Artery runs; Which may have impoſed 
on ſuch-.as/entertained too. favourable au Opi- 
nion of Ga L EN; and others who had copied 
him. But I muſt be forgiven to affirm, that 
they are never hollow, as GALEN imagined. 
And in this I have the Authority of CaR Bus, 
VISsALIUSs, FAL LopUs, EusTAcH Tus, 
ColTER, COLUMBUS, VELVERDA,:AQU4- | 
PENDENS, -and other celebrated Anatomiſts; 
none of whom could ſind any manifeſt. Cavity 
in thoſe, or any of Our other Nerves. 
3. It is remarkable, that the optic 
Nerves are always conjoined above the 
Cella Turcica: And this Union is ſo cloſs, that 
Anatomiſts are not agreed about the Manner 
of their Conjunction. Some contend, that 
og croſs « one — in this 1 55 that 


| Leen 
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. « the Species 
united where 5 for 
they come unto the” Bran; is Fitts on 
the Right-fide of "both Nerves 'eniting 
e there; and, aſter Unien, going thence Hits 
„the Bmin, in the Nette w i en che 
Right: ide of the Hesd, and the Fibres en 
„the Left-fide of both Nerves unititi in 
the ſame Place, and after Union going into 
« the Brain in the Nerve which is e the Leſt- 


„ ſide of the Head, and theſe te Nerves 


+ meeting in theBrain, in ſuch # Marttier that 
e their Fibres make but one ititire Speties er 
Picture, Half of which on the Right-fide 
of the n comes from the Ripht- 
“ ſide of both thre' the -Rightditte | 
of both optic Neves, to the Place wheres 
in the Nerves meet, and from kkence on 
* the Right-fide of the Head into the Brain; 
* and the other Half, on the Left-ſide ef che 
Serſbrium, comes in like maner from the 
«© left Side of both Eyes?” - 1 * 
Others again deny any  Tilterlection ot 5 
croſſing in theſe. Nerves; but are as — 
divided amongſt themſelves in the Manner 
of their J unction; ſome affirming; that they 
ate only united: by à cloſs Coheſion, while 
others * that at this Face of Vaion, 
N 
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| there k a tal Mixture g and; C | 
Subſtance; : by Which Means ſome — 1 
Wits Hiſt yo. Men Ae tf communi- 


learned RIO 4N ( Auin . Bahia.) 
Arms, by — our optic Nerves ate only con- 
joined by ſimple Contact, and that only by 
means. of an intexjected ee * in form 

of the Letter ': 
ge. Femme om. oma Perl I never; could ſee 
Tie in any human Subject; and tho? 
it A be acknowledged, t that ous optic Nerves 
are ſo claſely conjoined that their Subſtances 
Bay ET, vet there axe ſeveral 
Obſervations which plainly prove, that they 
are united . by a ou 4 + * without 


en . of * 45 
Thus VESAI us, „ 1 225 
vERDA and Loss EI Ius, tell us, that they 
have ſometimes found theſe Nerves Fs 
| thro? their whole Courſe. from the Brain e 
the Eyes; WHENCE a Gin lajely.. COL . 
that they are always diſtinct, the? they are 
commonly: united near the e 
by means of the Mes branes. nt cover 
The 3 VISA LV J 7 — allo Note than 
once obſerved, that one of the eptie Nerves 
"ak Lig and wikheeed, thro? a 


e 


"Oe the diſeaſed 4 Eg e bien it badet ed, 
to its Origin on the fame Side of the Brain, 
whilſt'the other Nerve, belonging to the ſounc 
Eye, was quite full and plump, and kept a“ 
ways on the ſame Side with the ſound Eye to 
which it belonged, (de corp ern 8 Fabrica, lh. 
| iv. cap. 4) 42. * $1067 {122 2 85 "RF 9 

CxsalLPINUs- mentions: ſuch another | © ſe 
which was ſeen at Piſa, anno T59 Oey: 40 
Prem tele and dick lis (Obſervations, 

it - plainly* follows, that our optic Nerves do 

RE: interſect each other. nor mix and confound 
their Subſtances, but are only united by 
cloſs Coheſion, without: any Communication 40 | 
Pores. e 
If it | ſhould. de here a et For what 
Ends the optic Nerves are thus conjoinedꝰ 
The Opinion of GAL EN on this Head 
2 in Une! i” Flace, "ye de exams: 
n 2 7 

This learned Gieek tells. us, -tha this 1 
ons on a © twofold Account: F. rſt, That 
Objects ſeen with both Eyes may not appear 
abe and this he thinks is tlie chief Rea- 
ſon why our optic Nerves are united; and he 
glories kb Ieh which, he ſays,” is 

worthy to be aſcribed to ſome of the Gods. 

(ade Off. Part. lib. x. cap. 14.) In this he 
has been, and {till is followed by a great ma- 
we emed Men, both 2 and Phi- 
8 loſophers 


| . are reed; ee +. 
not lock tlie ſame way with both Eyes, ſuch® as = 
the Chamelion Birds, And F iſhes, the optic = 
Nerves are not united, but are diſtinct thro” 
their whole Courſe; whereas; in Animals that 
look the ſame way with ons Eyes, as 'Men, | 
Sheep, Dogs, Oxen, Orc. they always meet 
before they come unto the Brain e des 
9 6. Theſe Reaſons, it muſt be acknow- 
ledged, are plauſible, an at firſt View feem 
to render this Hypotheſis Very pr 35 
yet, when the Matter Mall be dilly exz mi- 
ned, I am confident, little Foundation va be 
found for any” ſuch Opimion- Forr.. 
1ſt, If this Conjunction were neceſſary, to 
the end that Objects might appear ſingle,” 8 
ſame would alſo be neceſſary in all our other 
Senſes, and every ſimple Sound would be heart 
double, becauſe our Ears are double, and our 
auditory Nerves quite diſtinct. But this is 
contrary to Experience; every ſimple” Sound 
being heard ſimple as it is, tho our "auditory 
Nerves are ſo far from being united, that they 
take a different and almoſt oppolite :ourfe. 
Whence we conclude, that this ſingle Appear- _ 
ance of Objects does not require that 8 'op- WED 
tic Nerves ſhould be eonjoinedt. 1 
24h, When one of the Eyes 3s Aide ted, 
either by a OY in any of its Muſcles, or : 
Vo L. I. B b . from 
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the Object a75-ropljnlied, ac: orging 
+ the Number of plain ener e which 
it zis-ſeen becauſe che of theſe 8 Dy 
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- of. the other, will alſo be enlar 
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, thas; when one of the 5 
kt of the other 5 
he k ts indie 4 That, When 
2 one of the Nyes is ſhut or Toft} it ts Pupll will 
be enlarged ? becauſe it always proportions its 
elf to the Senſation of Light; whence the 
Pupil of the ſeeing Eye, which, for Reaſons 
that will be apa afterwards," alvays 
pathires, with and follows the Motions 


reed; and 

being thus enlarged, Objects mult 
ed e I fol en | 
| then mort Light: Zoes to the Formatien of 
their Pictures on the Nein. But 
not make the Sight of that Eye 
being only in proportion tor tlie Light 
enters the Eye: Whence we oncdade, that 
the Sight is not ſtrengthened by any grea 
Flow 41 2 as Ga rn imagin ed. 
9 9. What poſſibly might have cohtributed 
to have led GAL EN intô this Miſtake; is a 
Suppoſition, which I find many ſtilÞ' entertain 

ning the Degree of Brighineſs. f a Ob- 
jet when ſeen with oneEye,and with both; at 
ee eee rey agine, th an Object | 


fs be are — eie ES D 
and Bvely, When both Eyes oondur, as When 
only ons! From this Süppoſition; it 18 prol 5 
bable, that Ga L EN wo 55 have been Se 5 
| prion no may er 5 _ A 


be On > TCA" trength 4 'F 
het Eten pdt and for ſtrerigths 
ening lit; her might be led to frama dh H 


potheſis, ob greater Flow of Spirits to 
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But it has been beſore deme nſtrat ory | 
Dt Jv Nxx's abturate Experiments; trat Ot 
jets ſeen with both Eyes are ſo far from 
being dice as bright and uminous à when 
ſeen with one only, that they are only about - 
thirtcenth'Part brighter i which is/fo:triflitiy 
a Difference nthat no body can be ſenſiblie 
of ir in looking at an Object alternately? with 
Land Fithiboth and therefore there 
Was no need of framing any Hypotheſis tb 
account for nit. Beſides, as the Lene always 
dates When che cor her Eye is ſhut; ſhut, if this 
Dilatation lets into the Eye a thir | 
Part moretof - theniifia-Rhys this, w_— be 
15 ent te make the Object truly, as well as to 
| Senſe, as bft right and luminous as When it was 
en with batlu Eyxycs In W r 1 2941 2 
of. I. S F 10. , 


P nh regat ue” 
watden of our optic Nerves, it 
„* | PE I flonld nw fx on bet 


n any quick or 
violent Motion, had they not been fixed ant 
ſtrengthened by this Junction. Nor is it any 
ſolid bie ien to this, that in ſome ( tures, 
ſuch as tlie Chamelion, Birds: and Fiſhes, 
the are always disjoined #* ids. Nature it 
Caſes may have” "made <1 
1 to follow in Nan n ther An 

nd the like Anke men be e 
been * digjouted in 
lo a e — 144 (2-7 2 94 . x 8 * 105 
A ſecond Reaſon for 
theſe Nerves, is, that they might be perpendi 
cular to the Eyes, at the lite of tl their Inſerti- 
on: But, for underſt ni Nhe. Dane re 
receive from this, it muſt be f 
Mon. Manx TOTTEZ Bas d 
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K ſhould, winnce-the * 
ny "the. indo af #6: #196 9-500 for, 


2 then the middle Part of overy Obiet 
Had beeninviſibles. and here all-things gon 
tribute to make us ſoc beſt, there we had not 
ſeen at all. We muſt likewiſe. 
Part of an Object, if. the optie Nerves had 


been placed either above or. below, or on the 
Outſide of the optic Abo; ; becauſe an oo 


and therefore, by 
dee of the optic that Part of 
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Ha ſhould: Tame wh Br we = 
Inſide of the optic Au, e 
that they: ſhould: have been perpendicular to 
the Eye, at the Place af their] thr ag ; for, 


ate tate the ir ar a poſſible; 
Is. 


val 
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8 Mund Rethia aud pris Nerve. Bock L 


he e thePlace of their Inſertion au de m. 
x t Axis; whereas; | had 

n eicht eee their 

; Gen n the Brain 222 the Place of. their | 
nſertion, they behoved to have fallen on the 
1 e "obliquely ;- Which would have enlarged : 
the Place of their Inſertion, and conſequenthy 
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Ipbefoir zand- parti behind then Luea, and 
fills albthat Spare which is Betwixt the Corned 
and the Gn tall. The Space betwixt the 
Due and Cornea is called the AAnttriar hamber 
of the —— pand, the Space betwixt 
the Lvea and: Cryſtalline is called its Foſteriot 
Chamber, . #1 Soy that the LIura divides this Hur 
mour into two: Parts, exeapting int its Middle, 
were nn Coat e e ha 
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behindit- 11 10 Iv 1 BH * 50 Wy at 
The famous N ar 
to the King of France's Hoſpitals, and Profile | 
ſor of Medecine in the Uniyerſityiof Momay, 
was the finſt L ſind wha gave the Name 
Chambersito theſe two 8 —— In this he was 
ſoon fellowed by the . Hr 1ST ER, and 
now the Term is univerſally: received, on ac 
count of its Propriety and Signiſicanq̃ 5d 
ead' * noticed; from Dr. PRT I 
that the — of thel aqueous Humour weighs 
only four Grains; . — er according o::the 
fame 3 5 hird Part f 
fore the Qu 4 iy contained. his: 


the — in; the anterior Chamb der two 
Grains and two thirds- SCI. I onion 
This Humdur, Hke the Cornea and tie other 
Humour of the Eye, is very clear andtranſ- 
parent. They are tranſparent, that none f 
the Light may be intercepted; and they arm 
8 clear, that Objects maybe ſec m their unn 
oper Colours; 1, Gers dee they-ting 2d: with. 
2 Colous,: all. bects-- 


= 955.5 he decken by: which: * anſ- 
3 Purity 1 — — is the ſecxetory 
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BY beſt, ſuch 28 Eagles and other ae Trey, 
have the Pupil: very black; und, on tha 
the Owl, Liot and other Animals 


 contraty;: 
. whoſe Sight is not ſo goa 
leſs black; n woe worth of i their. Bye | 
| ipnot covered with this black Pigment... 
1 know, that moſt Authors ſuppoſe, that 
Fi BlackneG. of the Une ohh 2 
rendering this Membrane we, tha 
u 0 Light may enter the — what pal- 
Yay te "andthat t ale erg hs 


\ 
m_ beſo 1 "yy 1 * 9 5 170 4 41 11 : 45 2 
Ws ut, if. We: ee ha 


Wi Rr 


. I A — — 
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1 


Side A the Renns f audtlier 
2olout, as Og in his Treatife Us: 
n bu a ink 2 hay ieee con 


on af. 7 ee 
= 0. 16 other: 1 
Ferved the Lien, amel, I er, 
11 Cat, . 1 other Wat: 
| are Bot ———— pies Seht! — Py 
the Owl, and other noctum DG al Bids, which 
have tlie Inſide of the -Ghoroider/of n ſplendid 
; L, CO Fallen ent, or. other-brig + 
able Quaritity of this backe nrucaons \Pigrhert | 
upon the convex or Back- ſide of this em- 
— 8 for ö 
E theſe gr black Patt 
which might tarniſn them, and tender them 
5 5. THis my obs the Lig E7 ar , 


fol Bile which is not une ſecernec 1 the 
which yellow Colour again diſappears ſo 
a8 1 is removed; ſo, from 4 
5 ogy. 55 there ſeems Reaſon: o 
ould ſoon loſe its/Tran 
5 cee it 5 — the ſberetory Po- r 
_ of the Uvea, and Choroidest by! Which the 
Blood is purified and fred of it moſt 
opaque black Parts. Whence it ig dto be 
band that Animals, whoſe Blood abounds 
moſt With blackiſtr Partikles, hivervahrays 
thoſe Membranes proportionally of a more 


— ble 


Antenſc black Colour: For it is témarka 
that thoſe who have moſt why egy, 3 
air or Feathers; have thoſe Membranes alſo 

moſt black. But 3 dwelt tool lng -en 
tis Head, more eſpecially that it will: al to 
be ſpoke to again in treating of:the;Uſes of 
the Parts of the Eye. But as it 3 +a 
to be noticed here, I. could! not altogether 
omit i lit. 1 10 ed io r 05 587 Oe 
US iti! aqueous Humour ig. — 
clear and tranſparent nt like W ater, but is 
nearly of the fame Conſiſtence; för, a8 

Nu ck has obſerved, in many ce 

mals, its Conſiſtence very much' appr. 

that of the White of an Egg, "wel aitated 

aà thin Liquor: But, at different? Ages, 
oth its Oolour and Conſiſtence and ed. 
hore » youth; it is W _ and tranſpa- 


rent; 
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% Be os. 5 


N of the Luea, by. which m pertu 
| and-contatteds, 4 een. 


it could: p 
Froſt. 7 This 
Vor. I. oye Did 


rent; but it becom =: thinlinds more muddy, 
and leſs tranſparent, as we advance in Neats: 
And in old Age it is frequently + whitiſh; 2 
which very much darkens. the Sight, by ob- 
- Drs the Rays of Light in their Page 5 


| to. the Retina. And this is one Reaſon. why: 
f Benefit 21 Spectacles which they are intitied 
to expect, when by them the Pictures on the 
Retina are made diſtinſti , 44. ies - 


4derly. Perſons do not reap all that 


The Reaſon why. this Hr is made. 40 = 


| thin and fluid, is, that the Pupil might be ne - 


more eaſily enlarged; and leſſened, according as 


its longitudinal or circular F ibres contract; for, : 
had it yy of a Conſiſtence like that the 
N Cryſtalline, or even that of the vitreous; 


mour, it behoved to have reſiſted the) Motion 5 
ure is dilated | 


This . is altogether, ad f N 


. 58. 


Smell, unleſs it be kept for ſome Time, and 
then it ſtim] 
has become putrid. As for Taſte, it is almoſt 
infipids: having only ſome. very 

neſs, which is ſcarce perceptible. but in ald 
„ It appears to be -of ,a very; Spiri- 
tuous Nature, inſomuch that a great many Au- 


$ like the White of an Egg that 


- flight Saltiſh- 


thors, of whom Dr. KEIL L is one, tho 


10t be made to freeze in the greateſt 
5 bnd nie the Sener 4. 


wy | of: the Ay 


of e and Anatomiſts, til towards ths | 
Beginning of this Century. But in this they 
were much miſtaken; as appears from the 

Experiments and Obſervations made on frozen 

Eyes, by HEIST ER, MorGacni, PETIT, 
and others. And the famous Box E E has alſo 
given us ſome Obſervations on frozen Eyes, 
long before any of theſe Gentlemen wrote e 

thing on the Subject. 155 
68. But tho? this De can he W ta 
freeze, it is nevertheleſs very ſpirituous and 
volatile, and, by exhaling thro' the Pores of 
of the Cornea, it diminiſh hes conſiderably i ma 
very little time; as all may have obſerved in the 

Eye of an Ox, or other Animal, whoſe Cornea 

after Death ſoon ſhrivels and becomes flaccid, 
from tha, Exhalation of this Humour. The 
other. Humours do alſo diminiſh by Evaporati- 
on, when the Eye is taken out of the Head, 

and, being free from its Fat and Muſcles, - is 
ſuſpended in the Air. But this Evaporation 
is very inconſiderable, when compared to that 
of the aqueous Humour, which ſometimes is 


altogether evaporated, when the other Hu- 


mours have loſt but a ſmall Proportion of their - 
Weight; as Dr. PET 17 has obierred (Hm ds 
Acad. ann. 1728.) 0 
Ji This Evaporation of the aqueous Hu- 
mour, I apprehend, is the chief Cauſe why the 
Pop times found es 0 aal Bi 5 


7 - 


: But, that this - may be the better under 
ſtood; it muſt be obſeryed, that the natural 
State of the Pupil is a State of Dilatati- 
on, and its Contraction a State of Vio- 
lence, occaſioned hy the Contraction of the 
een, Fibres of the Uvea. This is mani- 
feſt, from its being ſo very large in a Syncope, 
Hpoplery, Gurta Serena, Cc. for in — 

and ſuch like Caſes, as the Eye is altope 
inſenſible of the Light; ſo all the Muſcles: — 
muſcular Fibres have loſt their Tone and their 
Power of Contraction; ; and therefore the Pupil 
muſt of itſelf fall into that State which is moſt 
natural to it. But, ſeeing in thoſe Caſes it is 
always much dilated,.. it follows, that this is 
its natural State, and that its Contraction is a 
State of Violence, cauſed by the Contraction 
of its circular Fibres; And this is ſtill further 
confirmed. by that dazzling Uneaſineſs which 
we all feel * Tighty immediately 
after waking, when the "oy _ n be __ 

| greatly enlarged: - | 

This being meme, it may be aſked; 
whence it comes 158 pass that . Pupil, after 
Death, in place of being enlarged, is ſome- 
times found greatly contracted. That this is 
true, has been obſerved by the accurate 
Mr. WIxsLOW (Man. de l. Acad. amn. 15921.) 
He there tells us, that in the greateſt Part of 
the human Subjects he had examined, he 
2 * found the PupYl, of a moderate Size, and ſome- 
times 


{ Chap. x. E the 2 ue. 411 
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e times — contacded, but never muck 
dite“. e 74 Li, 
There is alſo a menen Paſlage in i Gs on 
yy to the ſame purpoſe, which ſerves to ſhew. 
that WI Ns LOW was not the firſt who obſerved 
this Contraction, as ſome have imagined. His 
Words, as they ſtand in LA cuNEꝰs Epitome, are: 
Porro, fi alterum oculum clauſerimus, alterum ape- 
rientes, amplificatamet dilatatam, ac veluti inflaram 
 pupillam cernimus, quod illuc major copia ſpiritus 
conftuar. At in mortuo animali, vel ſi humor 
enuis evacuatus non fit, laxa tamen pupilla vide. 
rur; quod nimirum Hiritur quidem ipſe levior 
et tenuior exiſtens, facile ante anatomen evacu- 
atur; humor autem adbuc remaneat fenſibi. 
bh, 8 eme | (De U 5 ron, 
F 8. Now, this Comtrattion of the Pupil, after 
Death, at firſt ons ſeems to be impoſſible, 
on the Suppoſition that its natural State is 4 
State of Dilatation; and from thence alſo it 
may be alledged, that its natural State is rather 
d State of Contraction : But, if the Matter ſhall 
be duly conſidered, ſuch Difficulties will foon 
be removed. For, N „145 
Firſt, WixsLow: 8 not ya that” ahe 
pupil is never dilated after Death, but only, 
that he never found it much dilated;” 
which implies, that he ſometimes found it 
ſomewhat . then n not to an , 


Size; an that it Ahn found lden 5 
dilated, if examined immediately after Death, 
and before the aqueous 
miniſhed by Evaporation, may reaſonably be 
pteſumed, ; rk what has been obſerved: of its 
State in Faintings, ' the Apoplexy, Amauroſis, 
and immed iately after waking. | I had occa- 
ſion lately to look at the Eye of a. dead Cat, 
and found the whole Eye laid open, inſomuch 
that no Veſtige of the Iris was to be ſeen; 


Humour has been ls i 


which is a further Confirmation of this Do- 


ctrine. Add to this, that Mr. Mzxr,. who 
it ſeems always happened to examine the Eyes 
oon after Death, poſitively affirms, that after 
Death, the Pupil is always dilated, (Hiſt. de 
P Acad.” aun. 1710.) The Paſſage is as fol- 
lows: Letat of ſeront les "fibres de Pi iris, apres. 
a mort, ſera donc celui ou leur reſſort les tient na: 
zurellement 5 or apt e, la mort lu prunelle eft 
z0ujour's dilatee; C eſt-d- dire, que les fibres droits de 
Piris font raccourcies ; elles le ſont pareillement et 
dant le goute ſereine, et dans la ſyncupe, dont 
Pune eſt une mort de Poeil par rapport a la vi- 

ſton, et Pautre une petite mort de tout i homme, 
er routes deux une privntion d'eſprits. | Ceft-dont 
Þerat nature! des fibres de iris: que d eſtre 
raccourcies, et de tenir la prunelle ouverre. ' But, 
9 9. Secondly, Tho” Wins Low. ſametimes 
found the Pupil greatly contracted, yet this does 
not Poor thatto be n be e | 
the 


214 


the 6 Gon: which we. 1 that ; 
its natural State is a State of Dilatation; and 
that becauſe this Contraction, after Death, may 
ariſe' from other Cauſes, and particularly from 
the Cauſe already mentioned, the Eyaporation 
of the aqueous Humour: For WI Ns LO 
does not tell us how long his Subjects had 
been dead; but, as from the Paſſage ſo lately 
quoted 8 w it appears, that he ſome- 
times found this Aperture a little dilated, ſome- 
times (and indeed for the moſt Part) modes 
rately contracted, and ſometimes greatly con- 
tracted; it ſeems reaſonable to ſuppoſe, that 
theſe different States of the Pupil proceeded 
from its being examined ſooner or later after 
Death; and that immediately after Death, it ö 
Was dilated; ; but afterwards contracted. 1 
more and more, in proportion to the Eyapo- 
ration of the aqueous Humour, that is, in 
; propo rtion to the Time the Perſon. had been 
- when his Eyes were examined: For, as 
in the Exophthalmia, or immoderate Fullneſs 
and Diſtenſion of the Globe, the Pupil is al- 
ways much dilated, of which Nuck gives an 


Inſtance, where Game: a. Veſti ge of the Iris 


was to be ſeen, (de Duct. Ocul. ee. ) ſo, on 
the contrary, when this Humour becomes leſs 
in Quantity, the Pupil always contracts. This 
is no new Diſcovery: It was obſerved by 
Gas EN, as n from the following * 2 


und hall bes Gew a lapped, 28 . 
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f the Aqueous 2r5 
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the Tranſlation: Cæterum (ſays he de Symptom. 
Cauſ. lib. 1.) incredihile quidam, „ nec. fieri vugo 


ſolitum, in puero vidimus, qui Stylo in pupitle = 


loco fuerat compun&us ; nam quum ſlatim eiu: 
iſſet aquoſus humor, tum pupilla. ipſa minor et 


 reddita, tum tota cornea. apparuit rugoſior. C. 


terum ſanatus poſtea recte vidit: e. Jail - 


lice, paulatim in eo qui effiuxerat humor. . 


That this Contraction of the Pupil, ates 5 
Death, proceeds from a Diminution of the a 
queous Humour, and not from that 8 being is 5 
natural State, is ſtill further confirmed. 1 
what may be obſerved in the Microphrbalmia fy 
or Atrophy of the Eye; for, in that Diſeaſe, 
from whatever Cauſe it may have proceeded, 
the Pupil is always contracted, which can pro- 
ceed from nothing but a Penury of the Hu- 


moums, and eſpecially of the Aqueous. Nor 


i it to be doubted, but the Smallneſs'of the! 
Pupil, which always takes place in old Men, 


is likewiſe in a great Meaſure owing . to the 
ſame Cauſe; for in them the Eyes are ſmall; 


ſunk, flatt, and ſhriveled, from a Scarcity 
of the Humours which uſed to diſtend and 
plump the Eye; whence the Pupil becomes 

ſmall, as was alſo obſerved fr GALEN ]; 
Solius etiam Corner ipfius corrugatio. (lays he, - 
de Symptom. Cauſe lib. 1 .) qualis enectuti con- 
fell, folet ſemper acridere, ſimiliter viſum offendit 3 
Fererum, 43 Pupilla 6 mul 2 it AEGIS; ſeire licet 


een 
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| (pie quaque umborem —— extftere ; 
in Eee, zqualis Permimſeries: ad GT uni 
8 pertinet. i = BY n og 
= $10 For tintleeſtanditgr: A en 
tion of the Humours of the Eye may occaſion 
A Contastiohef the Pupil, ſee Fig. 6. PLAT. I. 
where AVDVA is a Section of the Eye of an 
adult Perſon in its natural turgid State, C 
the Centre of the Eye; CV, CA, CV. Radu, 
. which, According, to PETE'S. Odlervations, 
are each five Lines and one third part; A 
its Avis, which, accondin o the ſame Au 
thor, is ele- in one third 
vi. twice che Maden fo: ten Lines and two 
thirds), and twa thirds of à L 
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ine more, oc- 

caſioned by the Promineney of the Cornea; 
VV, the Diameter of the Uuea, which is 22 
Lines; P the Pupil in its dilated State, which, 
from what I have ſaid before, is in grown Per- 
ſons about one third of the Wei or one Line 
3 and two third parts. 
No, let it be are that the: e | 
af the Eye are diminiſhed, fo as to reduce 
its Radii to two third parts of a Line lefs than 
they were before; and let #aun be the Section 
of the Eye thus reduced, of which Ca and Cu 

. are Radii, whoſe Length will be four Lines and 
two third parts: It is plain, that, by the 
ſhrinking of the Eye from VAV to au, the 
5 n — 5 the Un: vea ah and Ve wilt 5 

$540 ban * ns 
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But the Bupil, 


1 leſs 85 than one Li 


* I orig h 


* - 
Iz 
DV $54 Hoo: * 
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a Line narrgwer than in its moſt dilated State. 


+. are-ded there will remain 1 22. for [the 
Wideneſs of the contracted Pupil n but this 


PFupil, hich, in-its-moſt dilated State, is ane 


Line and + in Diameter, cannot, by 7 
ſtrongeſt r be e ito, contract to 
ine and 3 Fart, Thich 
is 4 Parts; of ,its former Diameteriz andithere- - 
fore it. is more con raced by this Diminution 
te Hh HOT: than it ean be by the trong- 
de uentiy muſt appear 1 
| i1Nz80W obſerveds:: 5:': 
fs) id 55 alledged,. that 15 have a 
poſed a, Exeater Diminption of the Humou 
of that, a 12 . Shrink. 


>. 


& Li 


8 quence 
ing of the Eye than what can readily, happen 
for a, conſider le Time aka Deas; N to ww 


or-, 2 1 0 ; v3. 6. 11 | 24409 


mad more ny the Radi VC, to che 
1 points j/ 4% and 15 and that the 1 Lea of chis 
Immun e be PE Ut 201090 i 
1 Now: in the: Triangle VCV. this - 
14 < 1 S para . it e 9 — 1 
= l 0 Chan this. Gab yew 
be reduced to four. Lines and threeneightP 
which being five eight Parts of a Line les 
than before, che E upib fal allo. muſt; noyy che ＋ of 
l in its moſt. dilated State, is as 
has been ſaid, one Line and z, from quhich 1 
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as what pens 15 cho Oy 


Hdurs aſter the Eye is . 
ud ſuſpended in the Air; as is evidetit frem 


the Bye 
"thew hbw this Contraction of the Pupi il may 


bern taken ont ef the Head, and ſuſpei 
an the Air; the [aqueous Humour al, 


of the See Hy Sith 1 
the Game; and therefore the Tuniele 


bur; { wilt be made to fall inwards towards 


* 


* Of the, Aqueou Bock H- 
might be anſwered;- thr the Dafiburieg 


it 
-of the Hum urs here fuppoſed; ib er Jo. great 


ce of twenty fol 5 
ken out of the Head 


PEY 17's Experiments, Mien. 4 I Aaud, am, „ 


22 


YO 
Gut, aſt be: acknowledged, that wa 


E uſt be a great deal leſs while 
temains in the Head, I fhall here 


happen 70. as great a Degree, the- thete: be 
not fo. great a Decay in is Huthiouts as is 
here ſuppoſed; for, as in an' Eye Wake e ; 


-* 1 


Joſes met by Eva in ſo auch 


tllat in Wr nty- four Howrs 1 it 1s ſometimes g 


difipated, while the other Humonirs have | 


Quite 
bolt bur a Anal e ee of their Weight; 


o where the Eye 
which eas indeed i 


rt in 1 the” Head, 


ur i © continue : 
les of the 
8 75 at the Edge of the Choroftes, © where 
is the Uven, for want of a Preflure from 
from the aqueous Hu- 


the Axis of the Eye, by 5 the Uvea muſt 
become W and conſequently” _ Pu- 


pil 


| +240 1h. l 1 N 
. 6 N DI} des 0d. Aci | 
5 LAT we ran es Fu may. be - 


greatly contracted from a Diminut On. 


aqueous, Humour alone, 95 dhe other Hu- 5 
mours ſhould 60 48 in their natural . gane 
tity ; as was obſeryed by GALEN, when the . 
aqueous Humour FE 49 5 „ 

. the Cornea. An ; 60 alte 
1 and Sunteneßß of. 


Spechacle that there, is. 4 cat, 
Scarſity 0 the Humour 1 


of the Aqueous, from; 5 Þ | 
ee Fes, .be. ic _ 
ple is chiefly to be accounted fe 1 
ore noticed, N onion: lu. 1 
. J have Fai, that Ba PEA 
mour ſoon Putrefies, and | acquire 8458 
that of a rotten White | 
Fa, this it follous, that, So il 
continued in the Eys. Without C 
would ſoon; ; by the Heat | 
madeto degenerate | into anacr rid Carp 
which, by fretting an 
would ſoon. ſpoil the NN 
ever uſeleſs. by 45 5 
5 e ths 1 pahns 18 
confirmed by what ö in 
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OATS e 
out by /ound,” and the © Gre We. | 
by. — flaccid; in a few ys It again 
b i La from 2 freſh Sar of this 


921 ben, tc Gren, as 
appears from tlie Paſſage” ſo lately | bete 
| Nun Him. But, fora long Time, it ſeems, 


s Hp gen rality of Phyſiciahs cither over-looked 


"a1 IRS was  ereatdly furpriſed to find, that 

e Ex e of a Gentlemaàn's Dau guter, a att thoſe 
ck, when Vonda f that the Cornea 

A bo 17755 reſtored” 9055 a” ti rhuarian 7 

Sen 9 5 1 16 500 


3 
my 2 


n . 4. * 70 tho "that 
are We 18 45 1 Hiſtory of Medicine, will 
. Femember What Noiſe the famous BUnkHr 
made about the Vear 1662 with his Eye- 
Water, 8 being injected into the Eye of a 

, Goole,, Cc. after that all the Humours, 

che 'Crfffalline and Vitreous, as well as 55 
F  Aqueois, had been expreſſed by a Wound made 

in the Cru, the Animal, 5 e very. "body's 

Dy” Surpriſe," in 2 few Days recoyered its Sight 

Again, and no Defect was to be ſeen in the 

_ Eye, excepting a very {light Scar on the cornea. 
(Vid. . e 'Cent 1 99; 
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BaARTH Of AN,, Oc. But ſuch \ 
no fuch,” celebrated” Arkia, 

ealtly cures them, without any - AMſtange,' 
provided only ſuch App 


The aqueous Hung d both Eyes they! 
out ſo that the Eye fell, and 1525 Gooſe. be- 
came quite blind: But, without the Uſe of any 
Medicine, in about two. Days time, Nature 
repaired the watry Humour at 
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upon a Gooſe by FO Mayor + 


in, ther! Eyes _ 
mer Tu * 
85 . 5 ſnows 


ww 


| rn are made as 

may prevent Thflamimation' and a Flux ef Hu- 
mours on the Eye,” Of this Multitudes of 
| Obſervations : are ever, 2 to be met with 
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ſhiny, ben Pale fcb stories were at t 
credited, the Gooſe was in a Week after 
: produced. ſeeing, before no leſs than 28 or 

F eagle (Eben. ee Tom. 1 


nee 0 


e like cee was. de! 1 


to ache aqueous 1 . in "the 8 * 
the Cataract; for the aquedus e 
roy ant out, when, , from the 15 t 
the. Operation, the ator is obliged to 
keep the Needle 6g ut the Eye, i "api 
ſoon ſupplied ; as every body muſt ha 
eaves who have ping in that On 
And in the 1 new Way of this Opera · 
den, im which the Cryſtalline is extracted, 
it is always attended — 7 a total Diſcharge 
of this * which nevertheleſs is ſoon 
reſtored, without the Aſſiſtance of Medicine, 
and even is increaſed. to a greater Quantity 
thay what js natural, to fill the Place of the 
: Mine, #.5 Ae K 
513. This gives Gccaſion to a Queſtion, „Hos 
this Humour is ſupplied, and by What . 
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by the! 
carry uk! pe proce 
Tauts, 0 ee | 


ar a K probable i ly White - 
is, Ye : e Blood brought to the or dia 
' the "Arteries 7 deſeribed, -js freed” 


formin ing Pieter 5 Fg  Net-works' upon theſe 
9 * h, its moſt fluid and trarſ- 
Paren t Patt is rec into (malt lateral Bran- 
ches, from "which - oper cy it ee, yet ſmaller 
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vities: But, were it not again, ablelbegz i 
would ſoon bs accumulated in too great Plen A 
And in the Head” form a Hydrocephatus, in nt 
Thor ax, a Hydro Vector in and in, the Abdomen, 

a Hydrops Aﬀertes,” arid To forth; and therefore 
provident Nature has in all theſe Cavities - 

wiſely place 'Pores" by which "this Liquor is 
1 0 return d into the Veins; . It TS bs SY 


| Snag: is "conſtariy in, ao the : 9 5 pi 

: forbing Pores, Humidities are e 1 
led, as" Feideny appears Mos what 7 Hap) Lon] 
: From tn a Bins, of Fomenta : 


of | 1 5 ie are any: Hy wp; Mbps or 1 | 
the | 5 ones are ob. 


For Fer 1 b 2 too great a Quantity, and, 1 | 
diſtending the Cornea, will form, that painft 
and obſtinate Diſeaſe — Ex x0 zee "a 
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kn: before obſcrved, 
VV the Cryſtalline is the 
all che . of the Eye. 

N Al bn un . che Antients 
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ng n a;C 
„ of + that hes been. 

g in o by bein 
in one Part of Anus Ferrit and thr 
Rats of, common Water.” it is eaſy. to. obſerve; 
ne or 1 ths 


* 


of equa E. rig but different 
„or rather like the different Pelli. 
cles or Plates which compoſe an Union. NI. 
Kunuw nher reckons: here r may be two 
line, from the 
y one of thoſe 
e or Scales; he fa i 1 heflath diſcovered 

to be made up Fei * 
8 1 5 5 1 
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: and yet notito interfere er 0055 one | anipther 
in any one Place. In Ozen, Sheep, Hogs, 
Dogs And Cats, the Thread ſpreads into three 
ſora Courſes, and makes as many Centres; 
in Whales "five; but in Hares an Rabbits | 
 anly two. In the whole Surfage 
| Cryſtalline, be: reckons: t 


here 21 more an 
1a, 00 Fibres juxta· poſited- But, for the 
right and clear underſtanding of the Man- 
ner of this admirable Piece of Mechaniſm. 1 5 

| ſhall refer to his Cutts and "Deſcriptions. in 
Dhiloſ. Tran lf, Ne 295, ald 293. alas e 

I know the Truth of this ſaxpriſing Mecha- 

niſm has been queſtioned by dome ingenious 
Men. But it as ſince been - confirmed-þy tlie 
Obſervations f othets, and particularly of che 
teamed Mr. DERHAM, who, in his Phyſich= 
theology, Undertakes to-ſhew it OT 
nithth the Help of a gobd Microſcope- ; 
92. Now, the Cryſtalline, tho it hc 
very. fum and ſolid in reſpect of the other 
Humours, yet it is not al 25 of © 

the ſame; Conſiſtence being outwa 

a thick Gelly, but towards tlie 1 —.— a 
confiſtent as hard Suet. This external ſoft 
Part ſeems to be about the third aof its Whole 
Bulk. TOE who, maintain 295 the we” 
obeodt | E:, 
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of this externa 
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x 8 E "of 
A, - 7 © 
# Vt 1 * . , . 75 7 
5 * 6 ** * 2 J * 2 
I : . 5 * F 
W223 F Ct 
% 8 ; 4 


Uni aufe zu, Figure," id becomes rhe 


or flef6 convex in | propoition to the different 


Diſtances of Objects, think that its by means 
mal ſoft Part that it is diſpoſed 
to alter its Figure; which could not ſo eafi 

Rappen, were it all of the ſame Conliſtente 
with its other Part next the Centre. But as 
this wall fall to be treated of afterwards, in 


_ *explaining how we come to ſee diſtinctiy at 
different Diſtances, it is unnedeſſary to enter 
upon it here; and therefore I fhall only re- 


mark, in general, that tho the Cryſtalline does 
not alter its Figure, yet this Difference be- 
twixt/. the-'Confiftence' of its external and 


þ der Subſtance does not want its Uſe, as 


from what is to fello . 
3. At different Ages this Humour is U 


| Uiſforent Conſiſtencies. In Children newly 


born; it is very ſoft; and equally: ſo over all. 
PETIT ſays, that in them, as well as in 


Feen, it is like cold Broth, (Boullie re- 
| Proidie) Mem. de Acud. unn, 1730; but it 


grows firmer gradually as they advance in 
ſo in its Mäddle towards the 
Centre, where, in time; it beco nes firm like 
Stet ; and tho it continues ſtill to increaſe; in 


Firmneſs „this Inequality in its outward and in- 


ward Parts ſtill continues excepting! in old 


e it e its e Firmneſs, 


2d; 13 ikea O74 edt: amd 
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E The. 1 A FRI 
Fr aki in Birds, Quadruped 
All of which have it more 9 

the. Order they ard named. 
central a is ine as Rare 
on euere V. its Xterna 


fo that it-appears) Ie a double like Den She 
.0ne/[very: {mall and ſolid in the Centre of - 
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the other, Which is larger, but of a Subſta. 
much leſs firm and lid.? V 5 hos 
This little Cryſtalline, Which & as it were 
a Nucleus. or. Kernel to the other, in. whole | 
Centre it is placed, is never found w in 
the Eyes of Fiſhes; which ſhows chat ik is 
not the Effect of blind Fate, but to- anſwer 
ſome wiſe; and: neceſſary Purpoſe ; ; as. Jha 
ane age DHS] 111 
8 5. I have ſaid, that this' ate bs 
no Colour, being clear and tranſparent like | 
Water: But, about the twenty- fifth or thirtieth 
Leart of our Age, it begins to become al 
yellow towards the Centre, which. Velounes 
grows; gradually deeper and deęper, and ex- 
bud more and 2 towards the 8 


Cryttlluds of. a. Man dt er Years os 


- 


£.> 8 * 
* "2 © * 2 a % 5 A $ 4 Fs * + * * : Y 2 * . kes eſembled 
4 rn " * a 4 


3 


* . 


an 


reſembled imo 1 of b beautiful ye * A 
ber Mem. de I. Acad. ann. 1730. 
is Yellowneſs wherewith the Cryſtalline 
is more and more' tinged as, we adyance. in 
V more 
dad more tinged with that Calite Nor does 
5 our being inſenſidle of any Change in the 
5 Objects, prove to us, chat their 
Colour: continues the fame; for- that we may 
be ſenſible of this Change of Colour, the 
Tincture muſt not only be conkderable, 
but it muſt happen on a ſudden, as has 
been already ſhewn at ſome Length in the * ge 
neral Idea I have given of the Eye. 
$ 6. The Figure of the Cryſta line is 
5 alferent in different Animals, £50 
5 4 Aiimals Kg live fee Air, as 


in "Fiſhes, that 5 5 1 in Water, 
its Figure i is that of a Sphere or Globe; and 
in thole Creatures that ate ſometimes in Air, 
and other times in Water, and who have, 
therefore occaſion to ſee in both, as the, 
Sea-Calf, eee Cc. this Humour has 
a middle Figure, betwixt that of a Lew and 
a Globe. f 

Theſe different Figntts Py not the Effect | 
of Chance, but of Skill and Deſign „ And are 
the m—_ beſt that could have been n Contrived | 


for 
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re; of Which its Poſterior f 
Part, 15 commonly only about. 5 or. 6 Lines. 
The ſame Author makes e 
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; e dil 7 one, in e 
le e | the! is ſcaxce. | 
Parts of the Eye 
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| Bye are of ie; Ded hat t K. 
Cryſtalli es much: more, dene then gi. 7 of | 
e other two: Dr. BRIGGS ſays, that the 
halle is three times denſer than Peg 
Vitreous, and that the Vitreous is three times | 
denſer than; the Aqueous. But the Learn ed 
Dr. eee F e zus, 208, 
1 weighing theſe ours in a hydrof 
l Poms, Tre found, that the dete © ir q 
vities of the aqueous and vitreous Humoprs 
were very nearly equal, and : each much tlie 
fame with that 55 . 8 5 
ſpeciſic Gravity 0 © me di 
exceed the. ſpecific Gravity of the others in 
à greater proportion than that of | about 11 
to 10; for the mean ſpeciſic „Gravitjes 1 
ſiye cryſtalline Humours of Oxen's Eyrs, aud 
of this cryſtalline Humours of Sheep?s Eyes, 
were 11134 and 11033, the ſpecific Gravity 
of Water being 10000, and the Mea bf theſe 
Means vis 11083; Which may therefore be 
elunied to be the ſpeciſid Weight of F 
1 Cryſtalline, and, of conſequence, is to 
that of the her Runen, meat as. * = 
to 10. en Bas 010796 
859. Whence it follows: that the' Cryſtal | 
ke J net 05 ſach great Uſe in bringing the 


Rays together, and thereby forming o 1 the 
Retina the Pictures of outward: Objects, as it 
vas * 2 a: be "by: optical 


Writers; 2 


Y riteras 4: for tho! 975 in Shape. it a 5 
double convex Lens, and on that account is 
fitted 10 make the Rays converge; yet, Tor 
eee as it is ae 1 en ty o ene e 


perience. b. Ws efractec a in p 
Me of one en into another, ; When ke 
l dan in the Denſities of the Medis 5 $but 
From this We may fee the. Reaſon. 
why the. Sight continues after the G SIO N 
„ in Which the Cryſtal line 
N or, extracted, and hy a n N 
4 Gag is ſufficient to ſupply, the little Refracion 
that is wanting, Anette Eft from. the want a | 
1 Humour, 4; 1 
* * 10. Wẽ may Com this alſo, 71 ws | e 1 
Sight may be recovered again, after that. all: 
the, Humous,. the Cryſtalline and SIS. AS: 
hs fr Aqueous, have been expreſſed by 1 . 
Wound made in the. Cor neg; for. 15 thele., - 
Humours can be; expreſſed without, R 
the Retina, or immediate Organ 10 
Nature cures the Wound, and again f BT 7 1 
the aqueous Humour, ſo as to fill the Whole 
Globe, and reſtore the Eye to its former Turgen- 
| Woh by which, ; means the Light wall be, as much 
refracted as in an 5 that has hag e 7 
depreſ ſled in the Ope tion of aract.; and, 
Vo. I. 


_ reſtored his Sight. ' He 


2 Geeſs 1555 Hons Fs 3 + hole | 
Sight, after that all the Humours Hive: been : 
ſqueezed out by a Wound in the Cornea, is 
manifeſt; from the Experiments of BuKkavs 
and'SCRtyERIVS formerly: mentioned; and 
the ſame Thing is alſo confirmed by the leam- 
ed) KIRKK INE TUS; fer, in his Spicelegitins 
Anatomietm (Obſerv. c.) he tells us, that, 
without any Afliſtatice from Bux®avs, or 
_ Body elſe; he of himſelf, had at laſt, acer 
many fruitleſs Experiments, fallen on a Way 
of reſtoting the Sight of any Animal, after that 
the whole Humours had. been ſqueeze | 
the Eye bya Wound made in the Crna; and 
adds, that, for Trial's ſake, he had re 
the Experim ent three times ſucceſſively on * 
ſame Dog, and had as often cured him, and 


Cure to His Medicine; which he — | 

chufes to conceal, and only tells us, that it is 
neither made of e; nor of the Vitriol 
of Mars, and that he had no Hint of it from 
HBukknus, or any Body ele, but that it was 
intirely his own Diſcovery. But this Medicine 
does not appear to have had ſo deep a Share 
in the Cure as KinxrINGIUs imagined; 
fa as has been before obſerved, Scrrve- 
RIUS ny Une Cure upon a Gooſe, Aa 
Cock, 


235 


Cork and a Hen, without the ib 

Aedicun whatever; and if he ſame Thing | 
"Zeus wp; homicy 46 Man, this maſt proceed 
from the Hurt done 10 the Rye itſelf, and) eſpe- 
cially to the Retina, and not from the Went af of | 


theſe Humours which. may be ſupplied by an = 
— Accumulation of the aqueous Humopr s for 


Men do not recover eine! ſo o caflyank : 


Ab W ENS eee ee 
im ar 3 ht-of 
the Cryſtalline above that of the other Hu- 
mours, t may be Objected, that Mar rRE- 
Jean found, "that this Humour did not only 
of ee to the Bottom of Water as gquickly | 

as a Stone, one! likewiſe deſcended in like 


| 4 into Aqua Fortis and 
Spirit ofi-Vitriol4. from-which- he concludes, - 


that it is a eee avy Body (Males. = 
| A ens hays xi.) 3 g * f ON 
But it eee Nr. Par Ir 
has - obſerved, (Men. 3 ae 1730), 
that Max TazrJean's E: ents were no! 
Frrzr ted that. the. Cryſtalline o 
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Ox fell indeckurde d the Bottom of Split of 
Vitri. 7 85 the human Cryſtalline foated im it, - 
and Mid deſcend till next Day that it 6 ſpeci." 
ic "Weight was ſuffleientiy inerelSchd y the 
Achiem of the acid Spirit: He Ykewiſe found, 
that tlie Cryſtallines both of Men ant Oxen 
floated Hot only in p ane Spirit: of Nitre and } 
Spirit of Salt, but alſo in 'daleified: Spirit of 
Salt, and in Spirit of Nitre mixed with an equal 
Quantity of common Water, tho in this Mis 
ture they afterwards fell to the Bottom, b. 
having their ſpecific Weight increaſed: That 
of an- Ox, in 'an hour and a Half, but that of 
a Man, not till next day. And this, withont 
further Reaſoning, I think ſufficient to vindi-" 
cate Dr. Ros ENT SsOx's accurate 'Experime 
in which no leſs than eight Cryſtallines were 
weighed in a hydroſtatical Balance, from 
dy Suſpicion of Miſtake that may ariſe 
x wha has been 1c oe gt eee 
JEANS. 104/23 SSA JS 10508}; 
6 x55) It * rente kableg chat this Lene fits) 
10 viſible 1 or F Comrumicatton with | 


theleſs it 5 not rhe "greg Zonnettion. 
This Capſule has always a little Water in it; in 
ſome” Creatures more, in others leſs, which | 
ſerves to nouriſhithe Cryſtalline, to preſerve its 
er ranſ ee Mn? TP '3t- n cm can 


 ChapiKI Of ahe- Cryſtalline. 
its-Cap ——— Jumo 
itſelf Capfule is o ag ha 
3 erv 7 Merrare nen, D., Pa. 15 
TI ee who therefore {cruphe 1 | 
alfrm, that, ot all the Parts of. Body, 
the Eryſtalline is the only one that has 10 
Continuity or Connection with the Parts adja- 
cent, by any Fibre, Blood - veſſel: or — 
And, — rr mr there any ſuch Connection, 
it could not fail being obſerved, eſpecially/ in 
large Animals, ſuch as Horſes and large. Fiſh 
es; for the larger the Animal is, there 18, 
generally ſpeaking, the more of this watry | 
Humour furrounding the SLY ILH me; by 5 5 
means of which this Connection would be tile 
more eaſily diſcovered. lte Quantity, ceded this {7 
Eye of alias 16 indeed but ſmall ; it does noet 
commonly much exceed Half a Grain. Hut 
in the Eye of a Bulldog, it weighs one Gram. 
and a Half; in Sheep, — Grains; in Oxen, 
four Grains; and in Horſes, no leſs than twelve 
Grains; as PETIT has obſerved (Mem. de 
P tead.» ann. 1730) 7 and yet no Connection 
has ever been found in any Animal, not even 2 
in Oxen, Horſes, and large Files where ſo } 
much of this Liquor: is found. yglifhou 
If there were any Veſſels which paſſed: from 
the Capſule to they Cryſtalline, RBxsHS 
ſubtile Injections muſt have diſcovered: them. 
But we find he could never go further than the 
boy 8 and that * oP puſhing "OM 0d | 
= cod 


h they be {picuens, tho" the 
i Ceraceous e Matter ill could never by —— 
6 - ham. T hejaim, ' Aur, #2+ 
ff 37.) Dr. Prr iT alſo made Iq; ecions into 
che Eyes, and afterwards diſſected thert wit! 
the greataſt Care; but he could nover, hy this 
or any other Method, find the ſmalleſt Com- 
munication or Connexion betwixt flie Capfule 
and the Cryſtalline in any Animal, the” be 
was at great Pains to diſcover it; he therefor 
very poſitive that there is no ſuch Thing, (Alen 
de i Acad." ann. 17300 And it is inciumbent 
on thoſe who maintain the contrary, to ſnew 
ſome ſuch Connection, or Attachment, at leaſt 
in ſome one Creature or other, before that 
they can expect we ſhould believe them. I 
know; that Ho vr vs pretends to ＋ rae 
Figures, che injected Veſſels of the Cryſtalline; 
1 Hut, by a critical Exan 3 4 
on that Head, it it appears that thelei Veld 
25. not belong to the Cryſtalline, but art 
either the Wells "_ the ene. r ima- 
ee mew"! n 5 P43 T1 LING $1 4 2 
913. As to het concers the f at ths 
Cara, It 1s three- fold: een 
11. 1ſt, B being Att ached wot oh a din 
mour, i i keeps the Cryſtalline fixed in its 
Place; zbaner it is, that when this Mem- 
brane is torn by a Stroaklen the Eye, as ſome- 


ee ns, * dps out of its 
pp ' Caphle 


F . 
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>} Dora, ere . hom not remain dens 

t betoming opaque, by being — 
ths aqueous Hemovur yifor-the:aqueons x 
differs 8 tlle e 
—— 2 — n 2 fimilar: A 


2 GM e e e 

Zaly, By its Velſſcls i it t futhiſties that fia 
Und Liquor which is ſent into its Cavity, for 
nouriſhing the Cryſtalline, and for e, 
it and preſerving its Tranſ 


tiye Life, and draws Nouriſhment 5s this 


| Liquor, is evident, from its having no Com- 


munication or Connection with Fo of the 
neighbouring Parts, from: which it can derive | 


any Nouriſhment ; and that this Liquor keeps 


it moiſt and tranfparent, is evident from its bes 
| ami dry, hard and. aner. then this Li- 
{ometities happens in conſequence. ef a vielem 
JUAmMrI ation eee * the Bye, 
10 12 5 N wfereby 


ryſtalline Liquor — 5 e 5 
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That the Cryſtalline has a kinder aa 5 
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whereby the Veſſels. of the Ciliary Cake 
_ HET 


ontai ryitalline, 
the: Coſteine, Ines this Liquor 

moiſten and — it, becomes ths Ds 
and o „much as when it is taken Out of 
che Eye and dried; and for THY ſame Reaſon, 
it alſo adheres to its Ii And: ont the 


plicd i in — as it i8 abſorbs 2d land, dit i- 
pated, the Membranes of the Eye will contract, 
and the Cry e will be ited forwards, 
where the Reſiſtance is leaſt, ſo as to reſt uon 
the Uvea, to which it ſoon becomes adherent, 
as Ruperierice: ſhews. : J $I 1 MeL ord 
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Hat not idle Cc 
that of the Brüser and cryl 
It hath a great Refeinblatice to the White of 


an Egg, but is more tranſparent and ſoriewhat 
| 9 thicker. 


e 


* 
3 , 
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highs 1. 18 the largeſt of all the Humonrs 
of the Eye, and fills the whole Back- part of 


the Globe, from the Cryſtalline and the Liga- 


mentum Ciliare to the Rerina. It adheres pret- 
N cloſely to the Edge of the Choroides, where, 
in going forwards, it forms the Uvea, . and 
ſeems to receive its Coat from ſome of i 
FEeibres reflected inwards at that Place * where 
alſo ſome black Filaments ariſe, which are 
ſpread upon its Fore- part behind the Liga- 
| 5 Ciliare; theſe Filaments are all along 
adherent to its Membrane: Some Apatomiſts | 
have miſtaken and deſcribed them for the. Li- 
gamentum Ciliare itſelf, + 1 
dan obſerved before, thinks in the Middle 
of its F ore-part, there is a ſmall Dimple or Con- 
cavity, in which the whole poſterior Convexi- 
ty of the Cryſtalline is received: The reſt of 
its Fore-part round this Concavity: forms a 
convex, Aunulus or Ring, in croſling. which 
the Fibres of the Lig amentum Ciliare are in- 
flected, and form an 1 as they proceed 
from cheir Origin in the Ciliary Circle to their 
Inſertion in the Edge of the e Cryſtalline; for, 
as theſe Fibres are - contiguous to the vitreous. 
Humour in their whole Courſe, they muſt ne- 


W form an Arch ſimilar to that of the 1 


; 151 e Vitreous: nn mour over hh | 
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near Objects; 


2 of the — | 
By this Diſpoſition the ciliary Ligament is 


excellently fitted for changing the 8 Situation 


of the Cryſtalline, and removing it to a greater 


8 4 
— 4 . a 'S 12 
I. 


Diſtance from the Retina, when we look at | 


of the Change made in our Eyes for enabling 


us to ſee at different Diſtances ; to which 


for, when it contracts, it will 
not only draw the Cryſtalline forewards, but, 
by compreſſing the Amulus of the ' vitreous 
Humour lying behind it, it will make this 
Humour riſe in the Middle behind the Cryſtal- 
line, by which the Cryſtalline will be puſhed 
forew ards farther from the Retina. But this 

will fall to be explained hereafter, in treating 


therefore, to avoid Repetitions, 1 muſt refer 


the Org: 
"Thee + vitreous Humour, as well as the 


Cryalline, ſeems to confift of ſolid Parts, 
which contain an Humour much Hike the 


aqueous Humour: But, they are ſo delicate 
and tranſparent, that it is impoſſible to diſtin- 
guiſh them from the Humour they contain 3 


and therefore it is neceſſary that ſome Ex 
ments be made for demonſtrating their Fxiſt- 
ance, and for enabling us to form ſome 


probable Opinion with 8 525 to their Di 


poſition. 


EXPER. 1. f Take the vitreous aer of 


any Animal newly killed, and having laid it 


2 


upon a Plate, My ſhall obſerve that it takes 


0 the 4 ina Humour. 


4 1 flat 8 and . PENN _ 
whole, Surface a ny clear Fer um, much ke 
the aqueous Humour, in ſo much that what- | 
ever Part of this Humour you ſhall touch wih. 
your Finger, you 2 always find, it wetted 
with this Serum. As the Diſcharge. of this 
Serum is ver low, 7 Humour continues a 
long while without being ſenſibly d ied ; 
17 4 if 55 be Hua with a Lee or e Point 


2 Open- 
ings are made, than at aq "Dillance from 
them; and if « Perforations are made 
lar ge, and in Ci ficien 
; will ſoon be evacuated of * — greate 
the Serum it contained, and will proponionady 
diminifh in Bux. wal 
Exp ER. II. Tale anche of thats Hund urs, 
and preſs it betwixt your Fingers, and you. 


al 5 be yery ſenſible of ſomething w 8 


breaks within; which can be nothing but 
ſome of its folid Fibres; and if you, plerce it in 
| ſeveral Places, as above, and continue to preſs. it : 
gently, - the Serum therein contained. will be 
more abundantly, expreſſed, and what Tepaps 
| will be more fold apd n,, 
Exp ER. III. Take a third vitreous Hamour, 15 


= and throw it into. Water: almoſt boiling, and 


72 ſhall obſerve, * as it arms, it dimi- 
; niſhes 


2 45 * | Of the Vitreous Humo * ak Book II. | 


niſhes in Bulk, becomes rotind, and Fed 
more ſolid; And if you make the Water boil, 
it will ſtili diminiſh more and more in Bulk, | 
and become more and more ſolid; ſtill preſer- 
ving its Roundneſs, till at laſt it be no bigger 
than a ſmall Pea, but exceeding ſolid. Tr 
4. From theſe. Pxperimevits, it ben. 
reaſonable to conclude: : ct 
ff. That the Membrane covering this Litre 
ous Humour is porons in all its Parts; for, | 
were it not porous, it would not allow the 
watry Serum to ſweat thro? it, when the 
vitreons Humour is laid upon a Plate, nor 
Would this Humour diminiſh ſo quickly in 
Bulk when boiled in Water; for this Dimi- 
nution made in its Bulk by boiling, muſt 
proceed from the Expulſion of this watry 
Serum; which therefore muſt find a nn 
thro! the Pores of this Membrane. 
Aal, That the vitreous Humour, beſides is 
rr (4 res Covering, has other Membranes 
or membranous Fibres; which enter its Com- 
poſition, and which, it is probable, are Pro- 
ductions of its membranous Covering, or at 
leaſt are attached to it: Whence it is, that 
this Humour becomes round and hard, when 
its Fibres are made te contract by the 
Boiling- water, and that, when it is preſſed 
by the Fi e ſomething is felt to on. 
_ within} | . 1 777 c * 1 1 
1. | 1 34h, 
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Z3aly That theſe Membranes or membranous 
4 ought to form a Number of little 
Cellules which contain the watry Serum; 
for, were this Serum contained only in the 
Interſtices betwixt the Fibres, without any 
cellular Work, it would preſently run-out, upon 
opening the Membrane,” Seen, the vitreous 
Hum out . 

« 4thly, and lafth, Thattheſe Celules e commu- | 
nicate with one another by ſmall Holes or 
Canals like the Membrina Adipoſa; whence 
it is, that when the membranous Covering os. 
this Humour is pierced, theſe Cellules empty: 
themſelves ſucceſſively, and that the watry 
Serum runs out more”: abundantly” when 08 
Humour i is gently ſqueezed. 

From what hath. been ſaid, I S ages is i 
more than Yrobable, that this Part is not a 
congealed Humour, às the greateſt Part of 
Authors have taught, but that it is compoſed 
of Solids and Fluids, like the other Parts 1 
our Body, and is nouriſhed by its own prope 
Veſſels; of which Ruyscn, in a Whale, 5 
obſerved ſeveral Branches ſpread upon its 
Tunicle, as well as 9 the ;Tunide of dhe 

Cipſtaline. af | 

.S 5. Dr. 191895 mays, chat kde Humour is 
about three times denſer than the Aqueous: 
In which he is greatly miſtaken; for, if it is 
thrown into Water, it floats IE much lik e 


by 


Oo * the Viereous Honor. Bock LL 


Was, and therefore cannot differ ach ſrom | 
the aqueous Humour in Denſity. 
is confirmed by the more accurate 1 
of Dr. Roß ER TSO N, who, having 
the Humours of the Eye in a hy OO 
Balance, found, that the ſpecific Gravities id 3 
the aqueous cous and vitreous Humours Were ver 
nearly e ual, and cach much the ſame with 
that of Water; as has been before noticed, 
And this is further confirmed by the 
Mr. HauxsBEE, who; in his Phyſico-mecha- 
nical Experiments, has given us a Table of 
the ſpecific Gravities, Angles of Obſervation, 
and Ratio: of Refraction of ſeveral Fluids, 
by which it appears, that the Angle of Obſer- 
vation and the R ti of Refraction, n the vitre- 
ous Humour of an Oxe's Eye; are the ſame as 
in Water; whence their Denſities muſt alſo be 
equal; for,  cereris paribus, the refractive 
Power of Bodies is as their Darke +. ; as has 
| been before obſerved. ; 15 


CHAP. xm. 


N the Ligamentum Ciliare. 


| SHE laſt Thing to be conſidered i in the 
Structure of our Eyes is the Ligamentum 
Clare. Hut having, in the preceeding 

be ni 


Cha kapter, 151 occaſion to FOR Notice 4 
Arch which it forms in paſfing over the convex 
Aulus of the vitreous Humour, I have 
nothing; further I nee to remark, but what 
has been before obſerved! in the general Idea 
of the Eye, which 1 ſhall net now repeat, 


but ſhall rather take notice f another 
remarkable Part, the Marſupi un Ni 

which is peculiar to Birds, and 18 never to > be 
os in Fend e e ee ee 
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. te 9 b wen, n, Us Black Punt 
peculiar. 70 Bird. 3 1 ; 27 
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SECT. x. ls part, N is f 


Edge of the C i 
gr Canthus, Thus 15 18 deſcribed by the 


French Academiſts, an and, in particular, hy 
Monſ. PERRAU LT, in "ki Mechanique di Ai, 


Birds, and never to be und 
in other Animals, takes its name from its Form, 
deing nothin ig but a Membrane in Form of 4 
Fa , which ariſes from the Entry « of che 
ic Nerve, and paſſes, thro* the vitreoys 
n to its Infertion in that Part of the 
which is next the 


maus 
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$ 
; 
| 
f 
| 
| 
' 
i 


4 
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uur; ih liar J* _ 20 8 aue 1 48 We 
copied, at Fig. N PLaTE: E which tepreſent 


the Half f the Globe of- 2n-Oftrich's' Bat. 
In Which A 8 che cr cry ſtalline Humour, B he 
optic Nerve, and Gn hack Purle attached 


above to the Cryſtalline, and below to the 


optic Nerve. But, in ſome Birds, I haye 
found this Membrane of a rhomboidal Fi igure, 
agreable to the Account given of it by 


 DeRnam, in his | Phiſico-theology,-, and Dr. 


PETIT, in the Memoires de / Academie Royale, 


amn. 1720. 


$ 2. This Membrane is always coterel 


with a black Pigment, which is of à more 
intenſe Colour than either that of the Uvea, 


or Choroidet; yet, if it be cleaned and waſh- 


ed, it appears to be compoſed of e 


Fibres not unlike the Ligamentum Ciliare; 5 


the learned Monſ. de la Hirxs long 255 


obſerved. It is remarkable, that, in proportion 
as Birds naturally fly more high, and by that 


Means require a more piercing Sight, this Bag 


is always more black; for our domeſtic or 

tame Birds, which either do not fly, or do 
not fly hig h, ſuch as Hens, Geeſe, Oc. have 
this Part 1550 near ſo black, as Eagles, and 
other Birds of Prey. 


Mr. DERHAM 6 Membrane. the 
Pecten, becauſe of its Reſemblance to a Comb 
in Tame. Animals; and has allo _—_ 

its 


7 mum Ciliare ; and 
and ſome other! 
tells Us, he could 
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Properties of this ſubtile Mz 


of material Particles, propagated, from d the Sun 


TEN, es Bang 


Nik Fol gh x. — . to the late 
werk TOs 70 then by aher, boy 


252- 


e e and" dem 2 


for underftandinj the Nature of; the Diſeaſts 
ofthe Exe, ard the prpper Means whereby 
they e ee I. thought — 1 oth 
give a general E Deſeri iption ion of 5 
as might in ſome Meafure anſwer” thoſe Ends. 
orga, ee, rb on 
plained;..is the Manner of Viſion, and 
Office: of the ſeveral Parts of the Eye conder 

ed therein: But all Viſien being performed 
means of Light, it is neceſſarythat,:: fut df 
all, I ſhould inquire into the Nature: and 


dium, without the 


Knowledge of which no Body can either 


explain Viſion, or account for its Phenomena; 


or, rightly underſtand or remedy the Defects 


ee which happen in the Diſeaſes of tile 


e tr bot I f- 


755 
Sud, Firſt, Then, Light is nt a Quality ty as 
ARISTOTLE, and 2 great many Fhiloſophers 
e taught, but — Subſtance, con 


e luminqus Bodies, / 7 Hb 
This ſecrs to pe evident, fm theſe W 
ions: ike al other ee 
ogreſſivę, and ig not propagateil 
nt, but. ſpends abgut 1 ven 91 eight Minutes A 
from the Bun to the 
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51 's Heat Concentted with 
aſſes, or e Mirrors: 
tu be ſren in the Memoirs of che 
nch Academy, 11 the e of- 


eber of a rn gs 
kun USE! if 0 Cauſtic | 


' 
| 


NE 
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heavier tun deforez whicle waoſt” 7 
caſt in part; from the material Subſtance of 
the Light united with chat of che "calcined! © 
E {tran 5 | 
„ ſcein NEWTON. has ſhewed; | 
| Inſtances,” Hate > | 
| 
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Hh 5 yok. Bodies into Light, and 
2 into gros Bodies, is very conformable 
to the Courſe of Nature, which ſeems d 
ed 9 ee f. (8 
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5 ai Light conſiſts, are emitted from the lu. 


or moving the next adjacent one, and thi 


nous Bodies themſelves, by the 3 
Vibrations of their ſmalleſt Parts. 
For, if, with tlie Famous: Des Cant ES, you 
| fappoſe that all that Space betwixt us and 
Sun, and other luminous Bodies is filled with 

2 Materia Subtilis, and chat Light conſiſts in 
the Preſſion or Motion of this Fluid, | each 
Particle next the Sum or luminous Body preſſing 


Again the next, and ſo on, till thoſe next our 
_ Eyes ran alſo the ſame Preſſion or Motion 
then it ould follow, that Light would -alway 
bend into the Shadow; and the Shade mad 
by the ieee any opaque Body, 
betwirt it and the luminous Body, would 
3 Uikewiſe be illumir al d, by the Light uhich, 
paſſing by the Edpes of. ibs. Obſtacle, would 
bend inwards. "For Proflion-or Metion cannot 
be Propagated in 4 Fluid in right Lines be- 
an Obſtacle which Stops Hart of. the 
- Nate but will bend and ſpread every Way yinto 
the: uieſcent Medium which lies being the Ob⸗ 
| ſracke. Thus Gravity tends downwards; but 
x Preſſi ure of Water ariſing from Gravity, 
1 tends. every way with, equal Force, a 
. Pagatc Rs and. with as much Force 
 Side-ways, as downwards, | and thro? crooked 
Pages as  thro' * ones. "THE Waves 


f is pro- 3 


on « the eck of Caguaing W. te 
9d the 10 des of 


dua y. into hy OE Ma e 

hind. grid Gbltacle Ihe Waves, Pulſes, or 
ibrations of the Air, wherein ſounds, Tote” 
bend m nifeſtly, tho? not ſo much as. the 
; Waves of. Water; for a Bell, or a Cannon, 
may be heard beyond à Hill, which: Intergepty 
the Sight of the ſounding Body; and Sounds. | 


3 


are propagated as readily: thro? crooked:P pipes, 


as thro- Freight ones: But Light is never 


known to follow cz poked: Paſſages, nor to 


into the Shadow. For the fixed Stars, by the | ; 


Interpoſition of any of the Planets, ceaſe to 
be ſeen, and ſo do + Parts of the Sun by the 
Interpoſition of the Moon, Mereury or Venus, 
xcauſe the Eye is then placed in i the Shade 
made by ee odics; which. woulg. 
not happen, if Light. conſiſted in Prefſiqn ex 
Motion: (excited. in the fluid Body of 1 - 
CakTEsS's ſecond” Element, - or any other 
Materia ſabrilis; and therefore it muſt be al- 
lowed, that it conſiſts of material Particles 
15 emitted from luminous Bodies by the powerfi 
Vibrations of their fmalleſt Parts, and pro- 
pagated from thence to us, and all TY ins 
ſtreight Lines, Uke Lines drawn from the 
co of a e to the eee * 
Vor. J. e FE KK. 4 -< 5 


/ 


and it freely paſſes ere fl other 
thin ſdever, can enter; and yet no Eye, 


26 of u. Mu Beck ll. 

25 3. A ihrd Property F of Light — ou is 
Particles are 1 55 mae For, 11 
-- Firſt, Th o' all Bodies 


10us, kick Is ey 97" Ah 
ao Aud atmo ch but —— 0 


ever aſſiſted, has been able to: diſcover or 5 
tinguiſh- the Parts of the groſſeſt Fluldl. 


Secondly, I a common Tallow-Candle be 


liphted, and {et by Nig ht on the Fop of a 


High Tower, it may we, ſeen all round at the 


Piſtance 61 half a Mile from the Tower: ö 


| Wherefore, there is 0 Place within à Sphere 
ef a Mile Diameter, in Which the Eye can 


be placed, where it will not receive ſome Rays 
of Light from this. little Flame. All thoſe 


| Rays were before concentred in the Flame, 


which, as it is exceeding ſmall in refpect of 
the "Sphere that is Mama, it proves: the 
r 
15 755 rdh, Were not the Particles of Matter 

ig Light exceeding ſmall; they would 


: Aaſn upon one another, 6 e the Rays croſs, 
und mutually oppoſe each other, in their pro- 


greſſive Motion. But this never happens; for 
we find, that innumerable different Spheres of 


Light within our Horizon may be propagated 
from their ſeveral luminous Centres without in- 


. Ho- many 3 of Candles 


and "3 


pb * . 


and Flambeaux may we ſee. 
_. Tides of Li 


Light without claſhin 
other? M. High argues both the 2 
the Parts of I. . is onthe Larger of 
void, rede e 


Gaal Tikes . 


ſet innumerable lum c es ot 1800 5 
nary Diſcs from i log 5 
2 one __ 3 
bro 

of. — 
— — "> Gall a Hol, | . 
the Payticlts f Light extremgly> 
| like manner; if a mall: Hole be, | 
Needle in a Paper, a Spegtator 
Back, aud looking dhe this „„ 


All ee e in the geleſtial 
and hen he S Pag 
— Fountls Part of the Heavens, together. 


£ 
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the Bodies that are before him onthe Groundz . 
ſo that an innumerable Quantity of Rays ether 
emitted or reflected org. Objects, ak thro? 
this Hole, without interfering or diſturbing 
one another's Motions; which bes the ex- 
treme Subtility of Light, ſuch as is not eaſy 
to be comprehended 7 the utmoſt Streatch of 
the human Mind. da 
Fourthly, Were not the Pirticles of Lipht ex. 
tremely frnall, being extremely ſwift,” (i. e. more 
in a Million and a half of times ſwifter than 
a Cannof-bullet continuing in its greateſt Ve- 
ocity, (as ſhall be preſently ſhown) they would 
Have a yaſt Force, and thereby would-pierce 
5 W Kinds of ſolid Bodies with almoſt as great 
5 ity as they do Vacuities; whereas; we ſee 
4 Light regu arly reflected from ſome Bodies. 


J.. eh, Another thing romarkable 
S of its Motion. 


4. 4 
: In Light, is the Swiftne 
How extremely ſwift the Particles of Light 


due, we may gather from the forementioned 
F ment of Mr. Romer, whereby. he de- 
monſtrates that the Streams of Light paſs 
from the Sum to our Earth in Wour- eight 
Minutes, and, according to the Obſervations 
0 MxszxN us, a Bullet ſhot out of a g 
Gun flies 92 Fathoms in'a ſecond of Time, 
(Vid. Merſen. Balliſt.) which is equal to 3894 
Feet Eugliſt; and, according to the Compu- 
* of . 3 his 3 
wou 


weak bias "TAY in paſſing f FR the Earth = 
to the Sun. Now, the Vi Fercuſa being the 
fame in both, the Velocities will be ally 
as the Times, i. e. the Velocity of Light wil 
be to that f a Cannon- bullet Erin ing. in its 
greateſt Swiftneſs, as 25. Tears is to 8 Minutes, 
or #5 1, 642500 to 1; ſo that the Velocity with 
which the Particles of Light pals, will be more 
than a Million and a half of times ſwifter 
than à Cannon-bullet. l orecver, the Di- 
ſtance betwixt the Sun and us, according to 
the moſt accurate Obſervations of the a 
Light muſt run at Neat, 145833, Miles in 2 
ſecond of Time. But Sound goes but TEES 
Feet in a ſecond ;. and there being 3000 Feet 
in a Miles the Velocity of Light will xa 
the Velocity of Sound ine the Fropo! dn 
about 647342 t0 1. This is a prodigioh 1 
almoſt au Meredble Velocity, Far, the extraor- | 
dinary Effects of Light and Heat ſeem to require 
it all: We ſee how. powerfully it ac. 2 
22 egated) upon the moſt compact f. 
: Bodies, und we never peroive any! iminutio 
af. its Force from which we. 6 duk ect a 


7555 


Abatement of. its Velocity. 2 
$5. A Hiſib property of Light i, MY 

flexibility, or its Diſpoſition ta be turned 
into the ſame» Medium by. any other wo. 
ap whoſe: * face isl. 5 And Wt this, 0 ob- 
1 er 3 


3 
4 my OW by Multi- 
5 made in the: Window ht let a 
5 | Beany of the Sun's Light 
=_ 7 by. which means the Beam will bern 
| vifiblecn' its whole Courſe, and von fal ob 
| | Jove;- that this 
| | Into the Air by the Looking-giafs and 


"7 


4 
3. 


FT The Lookin glass at - the Point of in 
Cadence C. Taiſe 9 — CE; the 
e ACE, which the incident Beam AC 
e Per r CE, is the Angle 
-of Incidence; ;-and Angle DCE, . which 
| the reflected Beam C makes. with tlie ſame 

zendicular CE, is the Angle of Reflection. 
Now, "theſe Angles, upon meaſuring 8 8 


Buty hs: Nys fan upd 
or any other gelle re reflecting 
There are many other 


þ An s of Incidence: and . 


one here made choice - of this W. 
| moſt eaſy}; our Deſign being —— 
Byſtem of Optio but to explain, in the maſt 
fimple Manner; ſuch uf the fun 


el ef L 25 men e Ulrich 


ftand what followetho The following Method 
bal very ſimple, and 8 to be - 
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12 DE: (rar . 
rcular Plane: FIG; ſo 


n the L 
eee. 


\ Fc 5 


as its Centre may be i > By ande ane 


may be per cular” t the I. ok 4 
This done, from the Centre B 111 the Pere 
pendicular BI, and make the Arch TC equal 
to IA. In C, or any offer Pbint of the Line 
BC produced, place a ſmall Obj 
E ov ah other: Point of the Line BA p 
duced, place the Eye: the Object ſhall b 
ſeen by the Ray BA reflected by the Lo 
: glaſs. at B; berauſethit Ange of Incidence CB 
8 equal to the Angle of Neflackion ABI. But 
if the Point ef the Lockin 
covered; the Eye 


5 Oki a kg F 
> Billy: . . i 5 15 
ways of den d 855 


7 7 . — 
* "a 4 & 5 „ * 
#* | —3 * 7 5 * 
9 r . n TY: bw 4 


LIP" 


at A will no mbre/ mee the 
Odder ut C;lbecanſomons ol this — 


8 4 
" N 
* \ - , 
* Are. 2 . 2 af | — 
a — — — 


ths e 


om , 17 the o ler Parts of 
, be reffected e be Eye 
„ hh 19: oe $98 $04 2 
| Tr 8 6. This Reflexibility of Light is a Thing 
= that muſt have been pretty well nom to. 
| m the Antients; for tho?: they had but 
B Little: Knowledge of Dioptries, yet no one 
i detenies e the: Knowledge of :Catoptrics, 
Which they cultivated long before Diop- 
= trics were handled. Eck In. himſtlf wrote 
a Bock on the Elements of Optics:ard-Catop- | 
los: which i is to be found in GRERCGORYõS 
Edition of Euclid's Works, tho' there are many: 
Wl. learned Men who will not allow that Ev cn 
| tze Geometer was the Author of this Book, 
KS becauſe of ſome Blunders that are in it, Which 
= Eu ciip the Geometer is not thought to have 
been capable of. ArcHIMEDES: allo wrote | 
| 2 Book; as it is ſaid; de 5Speculis Uſtoreir: para- 
| oller. But it has never yet ſeen the Light. 
9 7. There is one Thing relating to the Re- 
flecticn of Light, which:at firſt View ſeems to 
be contrary to what has been proved of the 
Angle of Reflection being always equal to the 
Angle of Incidence; and that is, that there is no 
reflecting Body, how well ſoever poliſhed, but, 
beſides the Light which' it reflects regularly; 
ſaatters every way irregulatly a conſiderable 
Quantity of Light; by means of which the 
"pan of the delt. poliſhee Looking wald 


When 
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when illuminated in a dark Room by a Beam 
of the Sun's Light, let in at a Hole in the 
Window, may be calily ſeen i in 1 all Poſitions of 10 
the „ 1 5 

But this does not at all prove, that in any 
Caſe the Angles of Incidence and R » 
are of different Mapnitudes; for, however 
well Bodies may ſeem poliſhed, yet their Sur⸗ 8 
faces are doubtleſs full 971 In valitics all over, . 
by which means the Rays of Ligbt. by ever 
ſenſible Point of the Surface, are refl 


oy way; for, in poliſhing Glaſs with Sand, 8 


va or Tripoli, it is not to be imagined that 
Subſtances can, by grating and fretting 
the Glaſs, all its leaſt Particles to an ac- 
_ curate Poliſh, ſo that all their Surfaces ſhall 
be truly plain and look all the ſame Way, ſo 
as, together, to compoſe one even continu- 
ed e the ſmaller the Particles of 


thoſe: n are, the fmaller will be the 
Scratches by which they continually fret =. 


| wear away the Glaſs, until it be poliſhed. 
But, be they never ſo ſmall, they r 
away the Glas no other ways than by 
ing and ſcratching it, and breaking the Fro-—- 
tuberances; and therefore poliſh it no Ber 
wiſe than by bringing its Roughneſs to a very 
. fine Grain, ſo chat the Scratches and F rettings 


of the Surface become too ſmall to be viſible, 5 


Now, the Surfaces of all Is being n more 


wa 56 mal Rene Fee 1 
the Light falling, will be reflected every way, 


Jo that the Boch; will be viſible 3 in all Poſitions 


of the Eye. 

That this 1 iS true, we SEX Fon: the Re 
flection of Light from poliſhed Surfaces; for the . 
better the Poliſh be, and the ſmaller the Grain 
is with which they are poliſhed, the more Light 


will be regularly reflected, andthe leſs Kate e 
Hence it is, that a well-p oliſhed Looking- 


glaſs ſcatters only a very Fa Light 2 1 
Hluminated in a dark Room by a Beam of the 
Sun's Light, and therefore is but obſcurely ſeen, 
except when the Eye is placed in the reflected 
Beam; and even from the Surface of. e 
Which are not at all p ae the Light 

moſtly reflected that that it e be 


all reflected were it poſſi ble to bring its Sur- 


Face to a perfect and accurate Poliſh; and 
therefore the ſcattered Light does not at all 
deſtroy what has been above proved + of the 
Equality of the Angles of Incidence and Re- 
fleckion, but excellently accounts for Bodies 


being viſible in all Poſitions of the Eye; ; for, 


that Bodies e not be Inviſible in any 
n Poſition 


3 
1 


} 


| 2 . * 
G Ty 5 22 if Lig.” a wa 


Polten of the Ey e, it was abſctutely ne- 
ceſſary that their Scherr ſhould be rough 
and unequal, ſo that. from every viſible Point 


the Light might be ſcattered every way, 


like Rays F from the Centre to the Cir: 
5 cumference, and ſo might fall 17 75 the Eye 
in every Poſition or Sian, Hh: ee 
88. A Sixth Property of Lig bt is'its Re. 
frangibility, or Diſpoſition to Ft refracted or 
turned out of its ſtreight Courſe, in paſſing ob- 
liquely out of one tranſ En nn into 
another of different Denſity. 
89. This Refraction of Light, at the Sur- 
: faces 15 tranſparent Bodies, is a Thing that 
was taken notice of by the ae for 
ARISTOT LE has a Problem concerning the 
apparent Curvity of an Oar in Water; and 
ARCHIMEDES, that famous Geometrician, ji is 
faid to have written a Book about the Ap- 
pearance of a Ring or Circle under Water, in 
which no doubt he conſidered the RefraQtion 
of the Rays, and the Fallacy of Sight thence 
ariſing, But it does not appear, that the An- 
tients made any Progreſs in Dioptrics, or had 
any Knowledge of Optic-glaſſes; for their 
moſt learned and inquiſitive Philoſophers have 
not the leaſt Hint of them in their Writings 5 
and doubtleſs, a Contrivance of that univerſal 


Uſe, beneficial: to all old Men, both i in read- 


FM and l writing. could never have been ſo 
| concedes. 


| 
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Suntesked a8 chat not the” leaſt © 
thereof ſhould remain to Poſterity. The or 
h Relief they had for their decayed Sights, 
wers certain Collyria or Eye-ſalves; and, when 
"theſe failed them, they were left almoſt in- the | 
dark for minute and near Objects. d 
We hear indeed of mighty Stories of At- 
© CHIMEDEs burning the Ships of MARCEL us | 
at a great Diſtance from the Walls of 'Syracuſe. 
But whether the Matter of Fact be true or falſe | 
0 as I am very inclinable to believe it falſe,) 
t there is no mention of his performing this 
admirable Effect by Optic-glaſes. Perhaps, 
nd 1 were any ſuch thing done at all; it 
ormed by concave Speculums's for no 


- 8235 denies the Antients the Knowledge of 


Catoptrics, and AxcHTIMEDES himſelf is 
faid to have writ. a Bock de Sperulis L e 
 Parabolicis; as has been before obſerved. 

'F 10. And as Optic-glaſſes were unknown. 
to the Antients, ſo they knew not the eact 
'Laws of Refraction. . ere the Arabian, 
Who wrote a large Volume on Optics, about 
the Vear 1 100, in which he makes uſe of the 
more antient Writers, and efpeciz 
Books ef Prorloux, which Arg now loſt; 
and after him e e the Polander, who, 
ein ALHAZEN's Demonſtrations very tedi- 
"ous and intricate, 4 — a Book on the ſame 
Sek a n 70 Years thereafter; - in 1 


he 


"Se 8 * 5 
5 ' A. . 
* < 6 * 
. I * N : - 
. 3 + n LY : 
* * 
2 : 4 . 8 
o 0 4” * * * * 
. Pts = f — 
Chz 4 | . I | 
* 74 2 * * 1 g 
% p a Jv ow * 4 as 8 * 4 A. -f 
* 


269 


ie inde c Sem A” great geal; from Apna 
in his Demonſtrati- 
from 


ZEN, but is more conciſe 
ons, yhich he builds on en 2 
-APPOLLIONIUS, Aon en daten 
; V8,7TRON,PAPPYS, and PROC Tus. 

theſe Authors being i .of- 


Lawsof Reſection Fa Us, « that the «Ange s of 


3 Inga 2415 8 


de 2x, amo P mg 0 e 
Iio NEM, pabliſhed in the Near 104 But, he 


miſſed his Aim. Nevertheleſß, Bis Cane 


and Attempts became uſeful to others; and, al 
* men of „Teleſcopes, the Subject 
bet ed s urther purſued; and WIL LE- 
{yen 5g SNBLLIUS, after many trouble 


Truth But Gill he, did not thorough 
das mer aan N 1 N 5 Fey 6 0 


WE not. waſte oh 


: * 
4 


t 
thought more valuable than 


e as at laſt. pains as to. find 


II. That Light is 1 out bh gits 
ight Courſe, in paſſing out of one Medium 
into another, 5 1 hing now en known to 


| 
-48 
p 


4 9 « * 8 1 6 


and all along the Diameter of its Bott 
Uttle Marks” at a ſmall Diſtance” from one 


Fou ſhall Obſerve; that The Be 
fell upon the moſt- diſtant Mark; Wäl no-ã, 


ed out of its ſtreight Co 1 
| three, or more Marks nearer the Centre of tlie 

Baſon. 4 3 The LE Ub be 2 *. LT 

e ou bnkee this iter little mud dy, 

but not ſo much as to loſe its 'Tranſpareiicy, | 

which may be eaſily done by dropping into it 

a few Drops of Milk, or -difſolving therein 

ſome Grains of Sacha un Suh ui and if 


. | E 1 3 


Time to fpsve ie, It may be debe e 


the following eaſy Experiment: 
Take an empty Veſſel, ſuch as a nat | 
tom 


another; then; thro” a ſmall Hole in the Wit 
dowsſinit of a" dark Chamber, let in a Beam 


of the Sun's Light; where this Beam falls upon 


the Floor, place your Baſon ſo as its marked 
Diameter may point towards the Window, 


| 5 as the Beam of Light may fall on the 


Mark that is moſt diſtant from the Window. 
This done, fill the Baſon Wh Water, and 
Beum which. before 


by the refractive Power of the Water, be turn- 
ourſe, and fall tws, 


; 15 ELLE, 25 


you raiſe ſome Duſt in the Room, or fill it 
with Smoak, the Beam of Light will become 
very viſible, both in its Paſſage thro the Air 


and the Water, and you ſhall" obſerve vey 


diſtinctiy three Beams; that of Incidence, 
auen in coming thro? the Hole in the Win- 


dow 


5 1925 3 falls td on the $urface - 

Water; that of Reflection from the Surfage 
of the Water, making the Angle of Reflection 
50 10 a 0 be e 8 det of Ber 


ght _ to.the ep = A 4 ge * 
1 5 remaining the ſame; if you place 
a. Bit of plain Mirror at the Bottom of 
e Baſon where the refracted Beam falls, the 
Beam will, thereby, be reflected back again 
thro” the, Water, making the Angle of Re. 
: flection eq al, to 15 wp lacing and in | 
| 0 the ater into t , it will 
; age Tacte. or e Out oh Its ſtreight | 
; 1 Ha 40 | xs «th he 4 MAT 0 
T 12. aying hus ewn tl at 1 re- 
ffacled or tured out of its Way, in paſſing 
obliquely out of one tranſparent Medium into 
another of different Denſity, I ſhall. now jin- | 
quire into the Laws of, Refradtion by Expes 
aer in ones 1 40 5 1125 MAY e ry - 


T3 EIS 


1 98 .of Ke 33 or 
parent Medium denſer than Air, 
and that A is the Point. of Incidence, in which 
ay Ray coming in the Air from F, in the 
; Line; FA, is ref rated Gon: its right Courſe 
AK. in che Ling AG, Ae e 


121 = 
& Ka + 9 F 
y 4 25 
, p 4 1 
4 * , 8 - 
es AE 7 3 . 


ny ot] 1 5 n 


with the \Radiur AF, ue tibe the (Circle 
BFCKE; erect upon the Surface of the Water, 

from the Point of Incidence A, the Perpen- 
dicular AD, and produce it downwards to E; 
and from che Point F, upon the Line A, let fall 
the Perpendicular FH; and from the Point G, 

to che Line AE, ler fall the Perpendicular 
G1. 

„err 15 Thie Angle FAD, which 
the incident Ray FA conn, with the Per- 
Pendicular DA, is the Angle of Incidence. 

DEIN. II. The Line FH is the” Sine of 
the Angle of Incidence FAD. 

Dix. III. The Angle GAE, whickthew- 
. fracted Ray AG makes, with the Perp rpendicular 

AE, is the Angle of RefrafQtion. _. * 

_ » Dxnyrx. IV. The Line GI is the Sine of 
e Angle of Refraction GAE. 

+> Theſe Definitions being andetfipad; it wil 
be no · difficult Matter to find out 'by Expe- 
riments the Laws of Refraction. „Thus, if 
the Refraction out of Air into Glak be ſought, 
take a well-poliſhed Board about - 
two Feet long and about one Foot broad: To 
the End of which . l oin ano- 
ther rectangular Board 4.4 ame Breadth, 
but only half a Foot'h This done let a 
cubical Piece of ſolid G fs, whoſe Sicles being 
half a Foot - rome are equal to the Height 
"of the thort E , be Too 8 7 1 


4. dog do Mt ohe; ae n W- 
ſtrüment N a Table; or any other horizbg- 
tal Plane; fo. as When the Sün fn * S the theft 
Bbard may taſt its Shladow upon n ; 
By obferv carefully the Terhvihai 
Shade; doth itn the Glaſs and' wi 
: refract in out of Air, into Glas. 
5 a Let AB 4055 ix 1 
Pia! 2 reſent E the 2 Board v. ro Fett 
in Length 
5 ie 
Breadth 3 


in Hei e with due inen 3 5 BC. 
"the Board BE being fle F bel Fay 
: and the Glas Cube only half à Foot; the Light 7 
which paſſes over the upper E nd-of this Board 
att paß ſtreight forwards towäfd e 
other Boar *.— entering the Glaßg, r 
düfkring any efractfofl thereby! But the 
Licht Aden baſh ine le Ee of the 
be a deen e daß wil 


1 


Aby the re- 
er of the Glaß, be NR out Gf 
t. Cotirſc. E therefore HT tepif- 
preſent t the Courſe 
Glaſs, bur Hove di nite —— urſe-with- 
xox... ä 


] n 


—— 
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out, ſuffering any Reftaction, and F. ſhall tbe | 


l 
| 
| 
| 
i 


-the Point, where, the Shadow. BF terminates. 
n like manner CG ſpall re epreſent the Go re 
7” the. Light, which, in ys od upon the,Glaf 
at C, is, by its refractive Power, turned o Lof 4 
Hreight Courſe, and thall be the, 
where the Shadow BG: germainates with in the 
Glas. 611 ir 546 T tai; "MK 
„From the Point "of. Incidence. C, ra iſe. CI 
perpei rpendicular to the refracting 5 ©; 
dhe Angle HCI, which, the incident Ray He 
makes with, the perpe rpendicular |IC, is the An- 
ge of Incidence; and the Angle GCB, — 
1e. refracted Ray GC. 7 i Ss 
YENC icular BC, 18. ine 4% ny 
ut the Angle HCI. is 155 0 the 
| FOB; being; Anx es at th the ertex; and 
Lis re if ne B be gage e e 14 


1 


* * 4 3 4 4 ; af anus * ; 


9 La) FB Td © 55 op a ſhall 3 
the Prop 

iti he, A = ee 

nometry, £ S t C e. an I 12 

dis 7 may = ag OK 4 e's T7 499 27 x 03 T7 ot ow 
If it be re 1 70 90f ie * 


* 
, F 4 


Dy kbit, in place of the Gig.” cubical 


and Magnitade filet with Wattr, or art 
other Fluid whoſe Refractiom is font ht⸗ 

There ate many other Meth we 
the Powers of Bodies in refracting of Light 


are found; But, as the greateſt Part of them 
ge of Dioptfics, I 'T have 


preſuppoſe a Knowle 
made choiſe of the above 0 Me tho d. 


m the 


trics to er —3 e | /riters. for other 


| * 85 [+ een . + * 1 nr gn £ 
on : $ * * Te „„ E220 


* 


4 '% 2 8 8 
„r 
1 1 2 


. 


Ha ing propoſed a Meths 


\ ti refractive Power of Bodies may be fbund, 

8 0 1 

ate ſo maft (Corolatiey 
iments, and cone | 


it nom remains that we give you the La. 
u Fern the above Poe 
firmed 


y all other Methods. 


Conor. 1. The Angles of Aiden ot 
Refraction ly in one and the ſame Plane; that 


is, in the Plane drawn thro the incident Rap 


and the robe; om opts ne at 1 1 of Inci⸗ ? 


"bs * 


dence. us 1 | 
'Coror;'i2. Refrathion out of A ufer - Medi: 


um into à denſer, as out of Air | into Water or 
Glaſs, is made towards the Perpen cular, that 


is, ſo that the Angle of Refraction b 
W — of Inciden c ©; 7 an 4 


GHE,' a thin glas Veſſel of the fame 2 


10 eafy and Rte 2 
leaving thoſs that ard) acquainted? With Diop- 


org a rarer, as out 506 Ca ind Air or Wa- 
ter, is made from the Perpendicular, ſo that 
the A ugle of Refractien be eee than lk 
Angle e $45 PE Sui 
Conor. 3. If the ten Maibe 10. 
turned directly back to the Point of Incidence, 
it ſhall be Tefrafted into the Line befare de. 
ſcribed! by the Incident Rr. 
Conor. 4. With whatever "Obtiqui the 
Lis ht falls upon any reftacting Surface, 
08 Sine of the Angle of Incidence is 
always in a given Fropertian to the Sine of 
the Angle of Refraction: Whence, if that 
Proportion be known! in any one Inclination 
the incident Ray, it is known in all I- 
_ Ulinations ; and Hens the Refradtion in all 
Caſes of Tncidinee! on the lms refracting Bo- 
dy, may be determined. ileal nod 
1 "SNELLIUS was the firſt who! found that 
there was a conſtant Ratio of Refraction; 
which he proved by manifold Experiments. 
But he uſed the Secants of the Complements, 
inſtead of the Sines, for expreſſing that Rario, 
and did not advert that thoſe Lines were 10 
one another in the ſame Proportion as the Sines; 
and therefore did not fully rie the 
| Vſefulneſs of his own Diſcover. 
What he diſcovered on this Head as wid: 
hows: 00 e * * of Water oh 


AB, (be B, 12˙ nene 19. nd an Qbiec 
under it at D, which: to the Eye at ap 
peapeſl as it WH in ch e 105 1 — wh 

this FO 43}: met; in; F 
dicular D. t ne 


Al 11 ve ae, 20 nene eee 


; angie: DE. the. 8 . is 49 Ci 
Hob, tothe Show of. 0 AG}  Qr 1 e 
are ——— Rex 


hend his — FR 


tion of SN E 
and therefore introduced no {mall Light 


Convenienee!- to this 1850 tine, and, thence 


n aud dea ach 


| been done: For all i opical We 2 ore him 
nee VITEL- 


n eie e: , 


4 e abe v 15 8 the | 
rae ETD 


phy tbl 
Des CaxTEs, making. uſe. of hie avon ö 
LE Ius, ft applied. the Sings, 


—— — 1— :— — ͤ —— 


= ly in large Angles, where the 


 Scepting 


ni is/evident frOfi Mie 


certainly true, as ſhall be demon 


or ere come Aebiitatety to che Tr "8 


eagle Bal the Honour of this 
ry is by no means to be given to DES 

PFs; tho“ by many he has been\eckoned | 
Cantry thy many Law; for, as is to be 


ſeen in! Hu ENTUSs's» | Daiproivej: he cer- 


tainly ' ſaw the Manuſetipt' of SNVELLITUS, 


from whom he had this Diſcovery, tho“ he 
is not' ſo26andid: as to mention his Name. 


Cool. 5. Ml Bodies ſeem to have their 
reſtactise Fomers proportional to their Denſities, 
ſo far as they partake mere or le 
fulphtireons -oily Particles, and thereby Habe 
cheir refractive Power- made more or les. 
Wperiments and 

Obſervations of the incomparable N EW TON, | 
who, in his admirable Freatiſ® of .Opricr (Book 
II. part 3. Prop. 10.) has given us an exact 


Table wherein the P Option of the Sines of 


2E 
Sas 


Incidence and Refraction of almoſt all tranſ- 

parent Bodies, the proportional refracting 
Force of theſe Bodies, (eſtimated on the Sup- 
poſition that Light is ſwifter in Bodies than 
in vacuo, in the Proportion” of the Sines which 
meaſure the Refraction of Bodies; which is 
brated after- 
wards.) The Denſity of the Bodies eſtimated 
by their ſpecific Gravity, and the refractive” 
W of each Body in — of” its Denſity,” 


——_ —— 7 CIAL 
Pleudartopaty à Selenitis, Rock: Cryſtal od 
Erxſtaly vulgar Glaſs, and CGilaſs of A bir * 
al _ — Go. . 
Which, 333 eee 


5 their Panfitios.ants. Sod etl ane * 

Rik the Refraction of -Camphitey Qib- 

„ Lintſeed-oil, Spirit of Turpentine and 

Amper, which are fat, ff ulphurcos; unctügus 
Bodicand aero hich. 


4, their: Denſities, without, any confi derablo: 
Variation. But the refractive Power einde 
ee Subſtances, is two. or three times 


fact Poners of fl the former | 
7 of; theirs., 12111 12 tt. „ Ache 1 9 fr¹i 1 
WO a reftactive . in à middle _ 
aa tween thoſe two Sorts of Subſtance . 

279 of a middle Nature : for ο⏑tt | 
7 it grow all vegetable and animal Subſtances, 4 
which, conſiſt, as well of ſulphureous, hang „5 
inflammable;; P n eee, EC and 


| byt Diſtillation and/Redtifitati 
E eat Part remain befind in the Ferm 


0 PR Fr Vitriols have n TY 


a middle Degree between thoſe of | earthy Sub- 
ſtandes and ater; and accrdingly are com- 
ef thoſe two Sorts of Siibltatices: For, 
n 6f thr Spirits, 
goes inte Water, and a 
of a 
Nell Eafth; capable ef Vitriffsatten. 
Fpitit of Wme has à refradtive Power It A 
midi Pegree between thoſe: of: Water and 
olly Subſtances, and accordingly ſets to be 
compoſed of Both, whited by Fermetitation ; 


a great Part of them 


| the Water, by means of ſome" fflkifte Spirits, 
with which it is {impreghated,” diflolvivg the 
Oi} and volatllizinig i by the: Action; for 


Spirit of Wine is mammable by ments of its 


| oily» Parts, and, being diſtilled often from 
Salt 
more and more aqueous and pt 


| Tartar, grows, by Every * Diſtillation, | 
ties and 
its Obſerve, that Vegetables, a .Aven- 


der, Rue, Nlatzeram, 6% difted per fe 


before Fe 


mentation, yield Oils without- any 


burning Spirits; but, after Fermentation, yield 


ardent 8 pirits, without Oils: Which ' ſhews, 
chat their Oil is, by Fermeitatien, echverted 
into 80 irit 4 "They: find 84 that, 11 Oils be 
detabſes, they d I wel, after Verdener, 
in the Form of Spirits Bro d emen 
So then it appears, by the fore en 


: Table, that all Bodies have their 3 


en 


Chaps 11 e if Li 


Powers proportional to their Denſities, or very 
nearly, excepting ſo far as they partake more 
or leſs of ſul — — oily Particles, and there- 
| 1 their refractive Power made greater or 
leſs. Whence it ſeenis rational to attribute 
the refractive Power of all Bodies chiefly, if 
not wholly, to the ſulphureous Parts with which | 
they abound; for it is probable, that all Bodies 
| abound, more or leſs, with Sulphurs; and, as 
Light, congregated by a burning Glaßß, acts 
moſt upon fulphareous' Bodies, to turn them in- 
to Fire and Flame; ſo, ſince all Action is 
mutual, Sulphurs ought to act moſt upon Light: 
For, that the Action between Light and 
Bodies is mutual, may appear from this Con- 
ſideration, that the daft Bodies which re- 
fract and reflect Light moſt ſtrengly, 2 np 
haotteſt in the Summer Sun, by the AC tio In | 
the refracted and reflected Light. 
F 14 To this general Law of Light's bag | 
refragte®: nore or leſs as the Mediums are of 
different Denſities, and as they partake more 
leſs of ſulphureous, oily, and infſammable Parts, 
I ſhall now add, in particular, the Propor- 
tion between the Sines of Incidence and of 
Refraction, in Glaſs, Water, and the Humours 
of the Eye. Theſe will be ſufficient for our 
preſent Purpoſe; and thoſe ho deſire to know 
what this Proportion is in ws Ge ma 
3 9 OL. 1. — 3 N N | —_ E 
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conſult HAUKSBEE amen, Newr 2 s * 
Optics, WG wont? 
Light, in ſling: out of Air into 'Glab, - is 
refracted towards the Perpendicular, ſo as the 
Sine of the Angle of Incidence, is to the Sine 
of the Angle of Refraction in a greater Pro- 
portion than that of 114 to 76, but leſs than 
115 to 76, that is, nearly as 3 is to 2; as 
HuGzx1vs has obſerved: With which Alſo 
NE wr on's Obſervations do nearly agree; for 
he makes. the Proportion to be as 31 is to 20, 
which differs not much from that of 3 to 23 
and therefore this Proportion of 3 to 2 is 
commonly uſed by dioptrical Writers in ex- 
plaining the Refractions and Foci. of Glaſ 
Lenſes, tho', at the ſame time, different Glaſſes 
are ſometimes of -different Denſities, and con- 
ſequently do not refract Light equally. But 
in Phyſical Matten — is ſeldom; need of 
greater, Accuracy. 
In going out of = into * Das 
CART ESU has obſerved, that the Sine of Inci- 
dence is to that of Refraction, as 250 is to 
187), that is, nearly as 4 to 3. This alſo 
agrees with New TON 'S "Obſereatian;.” who. 
makes the Sine of Incidence to bat 0 1 
fraction as 329 to 396. AS 
As to the renale Powers of the aqueous | 


ſhewn that th y agree with Water in their 
e 


| Chap. If i Prop ext ies 7 


Yo. 4 2 
Light 28 3 


ſpecific Gravities, and coſtquertly in their 
Denſities; and ſeeing it is probable that they 
are all equally ſulphureous or oily, if may . 
reaſonably be perſumed, that they alſo apree 
with Water in their Refractions; and therefore 
the Sine of Incidence, out of Alr inte theſe 
Humours, muſt be to the Sine of Refract on; 
as 4 to 3. It is not eaſy{to-colle&t" ſuceh a 
Quantity Ic the: hy Humour as to prov 'E 


w_ experimentally :- But Mr. Hauk sz EE,; - 


his > Phyfico-Mechanicab Experiments, has 
Jo it with regard to the vitreous Humour: 4 - 
an Ox's Eye; and found that it refracted 
Light the fame as Water, namely, th the 
Ratio of foo to 7485. 3, which is neat! 7the 
lame with that” of 4” to 310 73 253; Gir Toon 
In paſſing out of Air rats; the Cryſtalline 
of an Ox's Eye the fame Mr. HaAuEKSsBEE 
found the Sies of Ineidence and Refraction 
to be to one another in the Proportion of T0000 
to 6832.7, which is nearly as 19 to 13. And 
this being ſo, the Proportion dernen theſe 
Sines, in paſſing out of the aqueous Humour 
into the Cryſtalline, will be. as 11 "to 
10.02126, and in paſſing out of the cryſtalline 


into yg vitreous Hanne a 10. 021 726 to 
17. e. pho A 


For ie Refraction whe" of Air into 055 
Cryſtalline: being, according to Mr:Hav xs- 
BEE ieee as 10000 to * 3 2 
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this Refraction being compounded: of the Re- : 
fraction out of Air into the aqueous Humour, 
and the Refraction out of the aqueous Hu- 


mour into the Cryſtalline, if, for the Sine of 


Incidence, from the aqueous Humour into the 


Cryſtalline, you put 3, and for the Sine of 
Refraction R, we ſhall have the following 


5 Analogy; :20000;:-683291:22144 34::213'2 R. 


that is T0000 : 6832. 7:: 12: 3 R, or as 4 to 
R. Whence too R 27330.8, and R= 
22. 73308; but the Sine of In- 
cidence was 3; therefore the Sine of Inci- 
dence will be to the Sine of the Refraction, as 

3 to 2.73308, that is as 11 to 10. 02120, 
when the Light . from the aqueous Hu- 


mour into the Cryſtalline, and as 10.021 29 


to 11, when it paſſes from the rials in- 
to the vitreous Humour- 


This is the Law of Reftadion in che Cryſal- 
line of an Ox; and this alſo it would be in 


the human Cr yitalline, were the human 


Cryſtalline of equal Denſity with that of an 
Ox. But there is good Reaſon to believe, that 
it is not ſo denſe, and conſęquently that its 
refracting Power is weaker; for, as has been be- 
fore obſerved, Dr. RoBERTSON has inform- 


ed us, that, upon weighing the Humours of 


the Eye in a hydroſtatical Balance, he found 
that the mean ſpeci 
line Humour of Or n 8 Eyes, and three W 0 


cific Gravities of five cryſtal- 


line 


Chap. I. Properties of Lights 
line Humour del Sheep's Eyes, were ITI 34 


and 11033, the ſpecific Gravity of Water be- 


ing 10000; and as tlie Cryſtallines of Oxen 
differ ſo much in their decile: Weight -from 
the Cryſtallines of Sheep, it is not ĩmprobable 
that they differ alſo from tlie human Kalas 
line; an that they do really differ, ; ſeems 


_ evident from what- has been before obſerved : . 


from Dr. PETIT, viz. That the Cryſtalline 
of an Ox falls immediately to the Bottom of 
Spirit of Vitriol; whereas the, human Cryſtal- 
line floats. in it, and: does not deſcend till next 
Day, that its ſpecific Weight has been ſufficients 
1 increaſed. by the Action of the acid Spirit. 
F 5. It ſeems. therefore to be without 
| F oundation, that a great many learned Men, 
both Phyſicians and Philoſophers, have fupx 
poſed that the human Cryſtalline obſerves the 


lame Law in the Refetlon of Light with the ; 


Cryſtalline of Oxen; and have -accordingly 
5 built ſome of their niceſt Calculations on that 
Suppoſition: And as. no Author I have met 
with has examinei the Refraction of the hu- 
man Cryſtalline experimeiitally, and as ſuch 
E may poſſibly be attended wich ſome 
Difficulties, I ſhall here ſhewi howethe Re- 
fraction of this Humour may be accurately de- 
termined from its. i ine Weight alone, which 
may be more eaſily found. But, in order to this, 

1 m uſt 3 the nas ing Lemma and LEM. th 
| LE Mx 


4 ” n 2 
” - . id ; ; ; F4 \ - 
7 » 2 E . 4 E / 8 ; 
86 i | Natur E A 4 | 111. 
*. 3 4 * . * 8 Ae F * 7 5 , 
* f 7 4 i” 
; ; vn * 
. © £4" 43 222 1 5 ? AF 4 4 ie 111 4 W 
; L 3/47 ad bet I4 {1 L E M Sg! 0 141 i N 
* * : 


16 n ng ell. th | 
1122 OY -The. perpendicular Diaries DLi gin. 
ET 1 generated in 'Refrattion 7 * 25 
rruchoe Force of rbe rei refrutting Boch, in alto 
in 4  fubduplicate Proportion tut Fus; 
mes is the ame thing, the #eft efrattinig:Foree-if 
| the Boy 1 A the Squate of the _ n 
Age geutratea in Refraction. E Ae e FROM 
ILLUuBSRAT ION. Let AB ( 15 
alen II.) repreſent the teffacting lain 
Surface of any. Body, and IC a. Ray indident 
very obliquely upom the Body at C, ſb that 
the Angle ACI may be infinitely little; and 
let CR be the refracted Ray; From à given 
Point B, perpendicular to the reffacting 
Surface, erect BR, inteting with the vefract 
ed Ray CR, in R; And if CR rep eſent the 
Motion of the refracted Ray, and : 
tion be diſtinguiſhed into the Motions CB and 
BR, whereof CB is parallel to the 3 
Auface/ and BR perpendicular to it, CB ſhall 
repreſent the Motion of the incident Ray; 
and BR the perpendicular Motion generated in 
raction hy the attractive Power of the 
Body; as Opticians have explained. I ſay 
_ that this Motion BR is in a ſubduplicate 
ion to the refracting Force of the 
y that is, the Ing 8 F os: 1 Wie 


GX A n 


Chapol. 15 P raper ries of Lights" . 


_. DamonsTrRATION. BR is an uniform vVe⸗ | 
locity alraady compleatiy produced; by the re- 
fracting Force; but 055 Force does not act 
inſtantaneouſly, - but is. gradually exerted uport. 
the Ray. during | its Whole Paſſage thro the 
Space of Baty of the refracting Body: 
Wherefore, let B * Abe two. Bodies of di. 
ferent refracting Forces, and let theſe Forces 
be F and 7. 5 let the perpendicular Motion 
generated by theſe, Forces be. M and n, a d 
Times: in which they are gener 
Times the. Rays. take to pals thro* the — 
Space of Attraction, I ad 73 it is obvious, 
that the Velocities produced will be in a com- 
pound: Ratio of the Forces and Pines z that 
18, 941 mg: FTF: Fer. But the Times 
are reeiprocally as the Velocities; therefore 
M. 1 n t FM DS Ard whence P- * 1091 
f N M Which gives, this Apalopys 
F: Fr M* : m* or : 1 M: n, that 
_ b, the perpendicular Motion generated in u 
the Reffaction byi thę attractive Forged of the 
Body is always in a ſubduplicate Proportion of 
that Force, ox, which is the ſame ching, the 
refracting Force: of the Body is as the Square 
„ Motion generated in Re- 
a hy 
Aon. I. Pultia F fir Pn Sine Tas 


dence, aN or the Sine 0 Refraction, 
fo > BI V9 7 1 


; 4 i : ; 

oy + 3 - 
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% Water, whoſe- Denſity” and Refrae 


be pont Warhol grerate by Re- 


fradtion, M hall be equal to I. .; and 


M, or the refradting- Force of the Body, ſhall 
be equal to I. —- R;. This will be de- 
monſtrated afterwards. (See Cox OL. towards 
of this Cha * 

Ax ro. II. Al Bodies, cæteris Sabin 


* 0 elt-refrafting Fortes proportional to their 


Denſities.” This has already been demonſtrated 
from Ex eriments,” and ſhall alſo be demon- 
ſtrated afterwards 4 priori. (See Sect. 26. of 
this Chap. towards the End... 
If what has been laid down in the precend- 
ing Lemma and Axioms ſhall” be admitted, it 


will not be difficult to ſhew, how, from the ö 
i Fa Denſity of any Body, its Law of Re 


fn, + 


on may be Gladi by comparing the 
ody with "Touts other ſimilar Body, *fach, 
lon ale 


both given. . 8 % 13 N . T7 
Thus, if the Refraction of the b 'Cry- 


| Rtalline be ſought; if, for its given Detiſity, 
vou put D, and for its unknown refr . 
Force M-, and for the ge Denſity of Wa- 


Ane 


3 


ter d, and for its g ing Force m*; 


by ſecond e 4 15 to , as D ö to M'; C 
| hee M. == 7 2 5 But, By Ar. Ho] Mt = = 


„-x. /andierfors1'— Re = 2 nd 
EY 


\ \ Z 
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* 


2 e Sin ne ol Reichen R. we, 1 b Uni 
tal hay | ws =_ 1 =} whetice L* 


bp. 1 of Can oe 
* - + 5 ad 1 => — +2. But I 


To ">7 8 ＋* 2 51 3 7 * N 17 1 * + 


15 the Sine of „ IT "Air into the 


1 humay Cr: ryſtalline, and 5 the Sine ee 
on; . nad oi the Sine of Incidence ſhall be 
#9 125 Sine of f Refradtion,! as the known. 0 


% 18 4 y 


91 * by A 235 r 74 
N 1 "Vn * '# 4 8 a '$ * 
. 4 FEES 1 FS: 
* © N 1 ö 2 
8 4 . 
1 % £7 +24 3 i} 4:4 : 


18 is, Pro blem ; ne 


the Coping Bos l 2 in redycing | 
rr to d e e 'of 
8 4 04 d*06.x 5180 To Kaige 
Reftaction from a T into Water mul L; in 
manner be r equal to Unity whe! 


the Si of; Incidence will be 4, and mm 10 
Þ — R. W will be 2 Which. 1 thought; Proper 


* 


man- | 


5 to notice, to preyent, Millakess. ie 213 
157 SCHOLIUM L. | It, has been, notiged above, 


that Dr. RokERT son, upon weighing the 
Humours of thę Eye in a hydroſtatical Bal- 
lance, found, that the mean if Gravities 
of 5 cryſtalline Humours of Oxe and 
of three cry ſtalline Humours of. Sheep" 8. Eyes, 
were 11134 and 11033, the ſpecific, Gravity 
of Water being es > and t the Mean of 
theſe Means being 11083; 3 if from! this, „it 

Vor. I. 0 0 - ſhall 


—— 


— 
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2%%/ũ Of the Nane und 
ſhall be ſuppoſed, that the Denſity of che W 


166) 


Bock III. 


ſtalline is to that of Water, as 11083 


to 10000, then 5 + 1. will be equal 


* 5 
892 


to 1.3645 3 1 therefore the Sine of Inci- 


dence from Air into the human C 


ryſtalline, 


Will be to the Sine of Refraction, as 1. 3645 
to 1, or as 4.0936 to 3. 


School lun 2. This Refraction out of Alx | 


into the Cryſtalline being compoſed of the Re- 
fraction out of Air into the aqueous Humour, 
and the Refraction ot 


of the aqueous Hu- 
mour into the Cryſtalline ; if, for the Sine of 
Incidence from the aqueous Humour into the 
Cryſtalline, you put 3, and for the Sine of Re- 
fraction R, we ſhall have 4.0936 to 3 in 2 
compound f oportion of 4 to 3 and 3 to R, 
that is, as 1403 R, or as 4 to R; - whence 
R/ =>; But the Sine of Incidence was 
4, and "therefore the Sine of Incidence is to 
* ; 3 to 6 — that is, 
nearly as 87 to 84, which the Lide Paſſes out 
of the aqueous Humour into the Cryſtalline; 
and as 85 to 87, when it paſſes from the 


ſtalline into the vitreous Humour. This is a 


ſurpriſingly ſmall Refraction, and yet it 17 as 
certain as afy Thing in Ebcl Ib, J at it can 


be no greater; and, were our Cryſtalline” no 


denſer than 1255 of Sh ep 1 W d 
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_ $17-33t muſt here be obſerved, that what 
I have hitherto ſaid concerning the Meaſures 
of Refraction, is not accurately true of all the 
Rays of Light; for, 2s ill appear afterwards, - 
the Light. is not all fimilar and Romogeneal, 
but compoſed of different and diſſimilar Rays, 
| each of which are endowed with different Pro- 
perties, ſome being more refrangible, and ſome 
leſs refrangible, c. and therefore the above 
Proportions of the Sines of Incidence and Re- 

fraction, can only be accurately true of. thaſe 
- Rays which have a middle Degree of Refrang 
bility, ſuch as the Green-making Rays. But 
the Difference betwixt the Refractions of theſe 

and the other Rays is ſo very {mall, that it is 
not much to be obſerved, excepting in great 
Refers ctions, when the Incidence i is very ob- 
lique; and therefore, in moſt Caſes, it may 
2 e e We dot alhls. LF 
$085; 535% 
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Pt 6. NEW Ton, Exp e that Bodke: 
act upon the Rays of Light at a Diſtance, in 

18 5 5 5 g and inflectiug them, pr. 
that the Rays mutually: . the Parts of 
Bodies at a Diſtance, for heating them, and 
W their Parts into a vibrating Motion, 
| wherein | 


0. * 85 5 
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v herein Heat conſiſts; 
1 clude, that Bodies And Light attract and re- 


ction and Reflection of Light p 
the Powers, Virtues or Forces, Which Bodies ; 
hive to attrack and repel its Rays at a''Di- 
ſtance: For from ſuch Powers, variouſſy ex- 
exciſed in various Circuniſtarices, all the Phu. 

momena of Reflection and Refraction may eaſily 


by fewer. She is therefore very ſimple and 
uniform, and delights: not in five e 5 
GK. Things. RA 


Flle Nane an Boch III. 
may ſafely! con- 


pel each other mutually; and that the Refra- 
oceells from 


be deduced. And this being ſo; it is unphilo- 


ſophical, to ſeek for any other Cauſe; for 
| Nature does nothing in vain; and in vain that 


is done by more -Cauſes, which can be done 


9 19. This attractive int repulſive Phwes 
by which Bodies and Light act upon one 
nother at a Diſtance, is hot miraculous or 
uncommon, but very couformable to the 
uſual Courſe and Tenor of Nature; for it is 
well known, that Bodies act one upon another 


* 


by the Attractions of Gravity, Magnetiſm, 


and 5 Theſe Attractions reach to 

very ſenſible E iſtances, and ſo have been ob- 
ſerved by vulgar Eyes; and there are others 
which reach to ſo {mall Diſtances, as to have 
eſcaped every body's Obſervation, till Nrw. 


TON Aitorered them, © 


- # Z p I : . 7 IS * wee m FL. F 
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N lacs to e 0; 


* great P iloſopher has ſhown, in 2 wi 5 


elegant And maſterly Manner, how all i, 
chymical Operations are performed by ſuch 
attractive! Powers. The Coheſion of the Parts 
of all homogen 
inſtance of this Sort of Attraction; for N 


1 


plaining which Coheſion ſome have invented 
Atoms; which is beggi ng the Queſtion, 


hooke' 
ſeeing the Parts of thoſe Atoms do alſo cohere., 
Others tell us, that Bodies are glued to gether 
by reſt, that is, by an occult Quality, or. 
rather by nothing ; and others, that they ſtick. 
together. by | confpiring Motions, ca is, by 


relative Reſt amongſt themſelves. But theſ e 


474 


| Cauſes are alto gether inſufficient for ex Jain] 


| Coheſion; and it is evident, that the articles 


attract one another by ſome Force, which, in 
1ediate contact, is ' exceeding ſtrong, a 


: mall Diſtances, performs the chymical Operati- - 


ons, and reaches not far from the Particles 

with any ſenſible ' Effect; for it is impoſſible 
that the Parts or Particles which compoſe 
Bodies can ſtick together, and that fo firmly” 
as they do, without the Aſſiſtance of ſome- 


thing which cauſes, them to be attracted or 


prefied towards one another. And this js 
what IL call Attraction, whatever that cauſe 
be. The Coheſion of two poliſhed Marbles 


in Vacuo is an other Inſtance 1 this Sort of 


A ; 


cal hard Bodies, 18 another 


5-4 


flyer into the Glab to the height of. 29, 
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Attraction; as is alſo the ſtanding. of C 
ſilver in the Barometer, at the height 


ET | 50 
60 or 70 Inches, or above, whenever it 1s 


well purged of Air, and carefully, poured in, 


ſo! that its Parts be. every where, contiguous 
oth to one 8 and to the Glaſs. 0 The 
A tmoſphere, b oy its Weight, preſſes, the 


9 or 0 
Inches, and ſome other Agent 5 0 it h 19 5 
not by preſſing it into the Glak, but by ma- 
king its Parts ſtick to the Glaſs, and to one 
another; for, upon any Diſcontinuation of 
Parts made, either by Bubbles, or by ſhaking 
| the Hp the Wo 39 Þ alk dow; 1 


a Vites Fa Os hid to iy o 48 Baru 
Sides be at a nd iſtance jm n ONE 
another. "Ak, by 77 al Principle, a unge 
ſacks in Water, and probably the G! e of 
the Bodies of Animals, according to the! eir 
ſeveral Natures and Diſpoſitions, ſuck in 
various Juices from the Blood. The Hardneſs 
and Elaſticity of Bodies proceeds alfo from 
the ſame Cauſe; and the Drops of every 
Fluid affect a round P. igure, by the mutual 
Attraction of their Parts; as the Globe of the 
Earth and Sea affects a round F. gure by the 
ne Attraction of its Parts by, h a 
80. 
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© And, as the attractive Power by which | 
Bodies and Light act mutually on each other 
at a Diſtance, is very conformable: to the. 
Courſe and Tenor of Nature; ſo alſo is their 
repulſive Power. For, ſince Metal diſſolved. 
in Acids attract but a ſmall Quantity of the 
Acid, their attractive Force can reach but to 
a ſmall Diſtance from them; and as in Age. 
bra, where affirmative Quantities vaniſh and 
ceale, their negative Ones begin; ſo in 
Mechanics, where Attraction ceales, this! a 
repulſive Virtue ought to ſueceed; and that 
there is ſuch a Virtue, follows from the Pro- 
duction of Air and Vapour: * he Particle 
wen they are ſhaken off from Bodies | 
or Fermentation, ſo ſoon as they are beyond 
the reach of the Attraction of the Body re- 
bo, from it, and alſo from one another with 


ſometimes to take up above a Million of 8 3 
more Space than they did before, in the Form 
of à denſe Body, Which vaſt Contraction 
and Degen ſcems unintelligible by feigning 
the Particles of Air to be ſpringy and ramous, 
or rolled up like Hoops, or or by any other 
Means than axrepulfive Power, The Particles 
of Fluids which do not cohere too ſtrongly, 
and are of ſuch a Smallneſs as renders them 
moſt ſuſceptible of theſe Agitations which 
g iy. os aa in a F luor, © are moſt eaſily 


* 


2 


F Of the W * Hook, ok, 
ſeparated and rarified into Vapour; and, in the 


| 
Language of the Chymiſts, they are volatile, 
. rarifying with an eaſy Heat and condenſing | 
with Cold: But thoſe which are groſſer, an 
ſo leſs ſuſceptible of Agitation, or cohere by a 
ſtronger Attraction, are not ſeparated without 
I a ſtronger Heat, or perhaps not without Fe 
x mentation; and theſe laſt are the Bodies which 
| Chymiſts call fed, and, being rarified . by 
| Fermentation, become true permanent Air: 
| Thoſe Particles 1 from one another with 


the greateſt Force, and being moſt difficulty 
| brought together, -avhich, * upon Contact, 
1 cohere moſt ſtrongly. / And, becauſe the Pa T 
| 5 *ticles of permanent Air are groſſer, and ari 
1 from enter Subſtances, than thoſe of Vapours; 

„ hence it is, that true Air is more ,ponderous 

| than Vapour, and that a moiſt Atmoſphere is 

{ Ighter than. a MY, oa, n 57 ae * 

Wye | 

From the 4 ;repelling: Panos. TE 15 that 

"Flies: walk upon the Water without wetting 

their Feet, and that the Object: glaſſes of 
Jong Teleſcopes lie upon one another without 
5  _ touching, and that Iry Powders are difficultly 

E |. made to touch. one another ſo as. to. tick to- 
| gether, unleſs by melting them, or. wett 
them with Water, which, by exhaling, may 
bring them to ether, and ner two Poliſhed 
"Marbles which . imme diate Contact ſtick 
£9; „ 4 : together, 
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a 


| 
| 
| 
| 
| | 
| 
| 
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together are od ſe ha | Fey gh ſo do rr 
8 40 838 7 . 435 5 
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| ET 5 92 5 | pi | 
9 ffetent 
brech to her- 


. 75 5 . 
d par ar at Light is 
: d nee d b "the 
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ilkance, clearly fol loy's 
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continue within the Body till the Ray 
MN; by. reaſon that in all the Places betwixt 


ure and Bock II. 
Body, Ja gets beyond the Reach of its At- 


traction, mult, be driven away with "exceeding 
| great Velocity 755 the repelling Force of the 
or 


Body; for the repelli K Force, Which 

1 to turn it 5991 in effection, muſt 
be ſufficient to emit it. 

$ 22. It now remains, that 1 ow how 


from this attractive and repulſive Power, all 


the Phenomena. of Reflection and Kefraction 
may be deduced. 
For this End let ABD (Fig. i 
PLATE II. 0 be a denſe pellucide 3 a 
let its Power to attract Light without the 
Body extend to KL; and lt MN and _ 
be parallel, and at equal Diſtance from A 
it i 18 obvious, that the attractive Fo orce pv 


gets to 


the Surface of the Body AB and MN, there 
are more Particles drawing the Ray forwards 
towards MN, than drawing it backwards the 


contrary. Way towards AB; and therefore the 


Ray, in its whole Paſſape fron KL to MN, 
mut have its perpendicular Velocity continual- 


I accelerated, by the Power of Attraction 
acting conſtantly in Lines perpendicular to the 


Surface of the attracting Body: The Extent 


of this Power will therefore be terminated by 
the two Planes KL and MN, parallel to one 
appter; 25 to the Surface of the Le AB: - 

DO ag | 
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Where this attractive Power . at KL, : 


there let a repulſive Power begin, and let 
this repulſive Power extend to 7-4 Diftance 


JH, it is obvious, that the Ray, in its whole 


Paſſage from HI to KL, muſt have its per- 


Fend Velocity more and more retarded . 
by the repulſive Power of the Body acting in- 


ceſſantly in Lines perpendicular to its Surface 
AB, and that the Extent of this Power will be 
terminated by the two Planes HI and KL, 

parallel to one another and to the Sur- | 
face AB. 


§ 23. This being premiſed, it will be calf. - 


to underſtand how theſe Powers operate in | 
cauſing Reflections and Refractions. 
Thus, if a Ray of Light OP falls obli vely 
from Air or Vacuum, upon the Space of Re- 
pulſion HIKL, this Ray, at its Incidence at 
P, will have its perpendicular Motion re- 
tarded, and conſequently will be perpetually 
| diverted from one Direction into another, by 
the Oppoſition of the repulſive Force, and ſo 
will deſcribe a Curve POR, till it emerges from 
that Space at R, and then it will proceed in 
the right Line RS. This will be the Courſe 
of the Ray, if its progreſſive Force be ſo 
weak, or its Incidence ſo oblique, or the re- 
pulſive Force ſo ſtrong, as to hinder it from 
entering the Space of: Attraction KLMN ; 
175 if it enters this 18 inſtead of being 
78 | RY 


— 
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- tefleated, | it BOY be refratied i int to the Seal 
Medium; and, in reality, feine Part of the 
ö meidet Light is always reflected and ſome 
refracted at al tranſparent Surfaces: The Cauſe 
of which is, that ſome of the Rays are in Fits 
of eaſy Reflection, while others oh in Fits of 
_ eaſy Tranſmiſſion ; as N EW ON Has, explain- 
ed . 253. 1 J 
| Dy: another Ray, hs its perpen. 
| aa Velocity Lene chan thaf of the Ray 
OP, b y being Tels oblique to the Surface of the 
Body A5, or by bring in a Fit of ealy 
Tranſmiffi jon at its e ; this Ray, at 
its Incidence upon Fer ling Space 4 5, 
will alſo have its pe 557 icular Motion fe- 
tarded, and en will be. petpetually 
diverted - rom one DireQion. into anoth er by 
the Oppoſition of the repulſive Force, and 6 
will deſcribe the Curve 52: But, as the. re- 
pulſiye Force. is here ſup pole 66 of ſo ſtrong as 
; 5 de eſtroy the perpendicular lotity of the 
Ray before it gets to the Space. of Attraction 
| boy 7 this attractive Power which begins at 
q, muſt again accelerate the perpendicular 
Velocity of the Ray”; and of conſequence 
muſt bend its Courſe into the Curve qr; and 
when the Ray oo ot thro* the Space of At- 
traction to 7, it ilk then proceed in the right 
Line rs with an uniform Velocity. 1 

This is the Marmer in which the repulſive 
and attractive Powers of denſe Mediums ope- 
late, 


» 
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. 
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rate, in cauſing Reffectiolis and Refrain 
when the Light moves from 4 rare Med 
or a Vacuum, into the denſe 1 7 ; but th 
4s a ſecond Refletioh and REA at the für. 
ther Surface of the denſe Meaim When 
the Light emerg ES from the deviſe Medium 
inta the rare Met um or a Vac OO 
For Underſtanding this, let a Ray of Lieht 
be ſuppoſed to move the contrary te from 
s to 5; this Ray, Amn its whole ale pat Echrc⸗ . 
the Spate of Atira ion MNKL; being cc | 
ly drawn back by the attractive Power ng the 
Medium a 1 0 obliquely upon the Particles, ; 
will bend their Tort into the Cur 
But, if the attractive Force is noł fo fron 15 | 
to deſtroy the perperificntar Velocit ch 
Ray, before it gets to the Space of Repblt 
at , this repulſive Power, which begins ar E 
mult again accelerate the perpeiidivular Velo = 
of the Ray, and of conſe equence mult bend its 
Coutſe into the Curye 4p; and when the Ray : 
his got thio*. the Space of | Repullion = 
to 5. ei will then proceed | in the right Line 
. | 
This will be the Courſe of the Ray, ir ith : 
progreſſive Force be ſo ſtrong as to overcome 
the attractive Force of the Body, et into 
the Space of Repulſion; but, if de inc 
Ray have its erpendichiar W o much 
diminiſhed, either be its being in Fe Fir of = 
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fy Reflection, or by its Obliquity to the Sur- 2 
face of the Body, as not to be able to paſs 
thro the ſpace of Attraction, it will be pulled 
a 4 into the ſame Medium, and, in place of 

1 it will be reflected. 
us the Ray op (Fig. 15.) falling more. 

3 upon the Space of Attraction at 2p, 
will, by the Force of Attraction acting ſide- 
ways upon its oblique Courſe, be a 
drawn out of one Direction into another, and 
be made to deſcribe a Curve pr, till it emer- 
ges from the Space of Attraction at 7, and 

then it will proceed in the right Line rs. This 
may be illuſtrated by the Action of Gravity; 
for, if a Stone be bad upwards from the 
Point p, in the Direction of the Line op con- 
tinued, its Courſe will be bent by its Gravity 
into a Curve pr, and the Stone will deſcend 
from the bigheſt Point of its Courſe 9, by the 
ſame Degrees of Curvity with which it GT. 
and if its Gravity be ſuppoſed to ceaſe in all 

Places below the Line MN, the Stone will 


go on in the Direction of the laſt Particle of 


the Curve produced, that is, in the right 
_ Janers.. -- 
98 24. From what has been aid of the re- 
pulſive and attractive Power of Bodies, it fol- 
lows as a Corollary, that the repulſive Power 
of a denſe Medium is leſs extended, or elſe 


| ner than the attractive Power: For - 
| tne 


 But,*becanſe thef 


15 Chap: 1. 5 Proper if big. of 303 5 


the bending of a Ray, by the repalive Power] 
was not leſs than the contrary bending made 
by the attractive Power, the Refraction into a 
denſe Medium could not be made toward the 
| Perpendicular, and the Refraction into a rare 
Mae, om the Perpendicular, as it always 
| Arid that the Tepulſive Power of a denſe 
Medium is lefs extended than the attractive Pow- 
er, ſeems manifeſt, becauſe the attractive Power 
cams after the Ray enters the denſe Body: 
Thus, (in Fig. 14.) the Extent off the repulſive 
Power & te Hindtad by the tiho Fe Hand 
b 5 whereas the thpive Power extends not 
from the Plane KL, to the Surface of the 
5 "XD, but alſo from this Surface AB to the 
Plane MN; which is double the Extent of the 
repulſive Power: : And it is from this greater Ex- 
tent of the attractive Power that t] the e Refraction 
of Bodies is to be explained. Ea SERA 1s 
_{ 25. Having thus explaine Aanner 
which: the Powers of Renton and Atttraction 
operate in cauſing Reflections and Refractions, 
| Thhall-now proceed to ſhew, more particular- 
ly, how; from theſe Powers all the Phenomena 
of Reflection and Refraction may be deduced: 
Powers are but of a ſmall 
Extent, and vaniſh at a ver) ſmall Diſtance 
from the Body, the Curve d by the 
Rays, in Reflections and Refractions, muſt be 
very ſhort; and therefore, for the more cafy 
Conception of wat is to . we may fup- 


pay” . 
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it ip reflected and refracte 
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and From 0 C1 be Wiles. the + Pap icul⸗ 5 | 


ay: E. its perp 55 4567 Hy Nich 1 5 por 4 
ving compleated the Paralellogram ED, which 
will in eyery reſpect be equal and ſimilar to 
the Paralellogram BE, and drawn. the Diago- 
nal CG, this Diagonal CG will be ade i 
deſcribed by. the Ray, by virtue of its com- 
Motion; and, from the Nature f 
imilarTriangles, the Angle of Incidence AcE 
will. be, equal o ECG, & * Ange of Refle- 
dion. oat | | itt f* ; 
428 1 manner, taking it for grant 21. hat 
Lig ht is reflected at the further Surface of 
jo an denſe Bodies, by the attracti 2 
Power of the Body actin upon ye Rays in 
Lines perpendicular to its Surf ud drawing 
them back from the rare Medium or V acvum- 
Which lies behind that Surface; in this; Caſe 
alſo the Angle of Incidence will be ar bo 0. 
Ang le of Reflection. 3 k * 61 
"This ſcarce needs any D on: "Bag 
if we ſuppoſe ABDG. to be a denſe tranſpa- 
rent Boch, 8 (See {till Fig. 16.) and AC-a Ray 
of Light moving towards the further Surface 
of the Body BCD; it is obvious, that the 
Effect Wr be the ſame, whether the Ray 
be puſhed back by: a repelling Fofce, before it 
| —9 got to the Surface BOD 31 Or F wiiether it ed 


with whatever Obli uity the Ray falls on the 


Doctrine of Catoptrics is founded. 


— — 2 hs a its — "16 
— — e , ̃ ede 
* 


on by an MEDY: Force, after it "OY 
that Surface In both Caſes, the Rep wil 


have its perpendicular Motion deſtroyed; after 
which, by the continued Action of theſe Pow. 
ers, it will get an equal Degree of Motion the 
_ contrary way; that is, it will be ſent back 


with the ſame. per 


xdicular: Velocity wheres 
with/it went forward: 


But it has been already 


ſhown, that this deren retrograde Moti. 
on being compounded with the parallel Motion 


of the Kay, carries the Ray into ſuch a Directi- 
on as makes the Angle of Incidence equal to 


the Angle of Reflection; whence we conelude, 
that, if Light is reflected by the attractibe and 


repulſive Power of Bodies, whether this Re/ 


flection be made at the firſt or ſecond” Surface 1 
neidence will " al“ 


of the Body, the Angle of 
ways be equal to the Angle of ' Reflection, 


reflecting Surface. 
leading Principle 1 a great dar | 


5 26: As to the Phenmens of Rata 


_ theſe alſo may be eaſily deduced: from the at. 


tractive Power of the denſer Medi19'! acting 


upon the Rays at ne gles to the Sur- 


face. 7 e 74 1 . 5114 e 1 F:. 2 4 1115! . 


For Proof of this; let AC (Prime. Fig. 15. 
bea Ray of Light moving from A to C, and 
there entring into a denſer Madium, the Sur 

m being 
„ 5 * denoted 


wn n the two! Medi 
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And this is'a fundamental | 
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a by the Line Hk; the Motion of the 
Ray, in the Direction AC being reſolved, ac- 
cording; to the known Method, into two, one 
in the Direction AD, and the other in the 
Direction AB or DC, whereof the former is 
— and the latter perpendicular to HK; 
it is manifeſt, that, as the Ray enters into 
the denſer Medium at C its perpendienlar Me- . 
tion muſt be accelerated - by the Attraction of 
the MAalium, whilſt its N Motion con- 
times che ſame. Let then the Line CG be 
taken in the ſame Proportion to CD, that E 
the Velocity of the perpendicular Motion aſter 
Refraction has to the Velocity thereof before 
the; Refraction; and for as much as the 
parallel Motion is the ſame: before and after: 
Refragion, let CE be taken equal to A or 
„and having compleated the a= 
EG, and rawn the Diagonal CF, "the 
pg Refraction, will difcribe the Line 
CE in the lame time that it moved from A to 
C before the Refraction; and foraſmuch as 
GF is wp Yo LM, that is the Sine of =» 
than AD: the Sine of the 19 92 of e dee | 
 ACD;. conſequently, by the Attraction of the 
denſer Medium, the Ray, in paſſing into that, 
Medium, 18 brought nearer to the Perpendicular; | 
which is one of the:Phenomena'of Refraftion. 
Again, let FC denote the Motion of a Ray. 
in the denſer Medium from F to C; and let this 
4 Motion 


{ 
f 
+8 
z 
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„be Nlolved into wo kners one lfu the 


Direction FG, er EC; and the other in tie 


Direction FE or GC, "the former being iParkl- 
lel and the latter perpendicular 1 to HK : When 
the Ray paſſes into the rarer Medium at C, 
the parallel Motion does not ſuffer any Change 
from the Attraction, but the perpendicular 
M 5tion is retarded by the attractive Foree, 
which in this Caſe, acts in direct Oppoſitiom to 
it: Let then CD Rr to GE as the perpen- 
dicular Velocity of the Ray in the rat 9 
Mum to tlie perpendicular Velocity theres 

che denſer, and let DA be drawn equal atid 
Parallel to FG, in order to denote the parallel 


N otion of the Ray after Refractio; and 


tlie Diagonal CA will be the Eine deſcribed by 
the Ray after Refraction, ir a Space of Time 
equal to that wherein it deſcribed the Eine FC 


before Refraction; and foraſtuch as A Dix equal 


to GF, it muſt be greater then LM; Con- 
 Jquently the Angle ACD is ol e a than FCG; 
and therefore the Ray, in pe ling out of A 
denſer Medium into. a rarer, is, by the At- 


traction ofthe denſer Medium, bent from:thePer- 


pendicular; which is another of the Phenomena 


of Refraction! Wakes 5 i 1 1 


A third Phenomenon of Refruction is, that 


with whatever Obliquity the Light falls upon 
any refracting Surface, the Sinè of the Angle 


of Incidence is always in d given Proportion 
1 Fe Sine of this AN of Refraction. 775075 


Ak : ; This 
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lch zvalſo il Follow: from, che attra 1 
Force of the denſer e y I 
SS it lng] the; fellowim Lemmury 
25 N 1 N COL 
2 i as; AN | YL). | A 5# 
: Torino” $3 pe * Theil 4 Gi 5 e 
15 Veh (prare Wm. Fig 0 18.) 1 . oj 
face the denſer Medium DEI, and Ah the 
"Space thre: which: the attractivs Force: extende ib. 
ſelf from A to Bi a Ray o Lis ght, in paſſing 
From B:to A, vill be atcelerated.in h a Marne 
(ds that-the perpendirular Velotiry rhereg az: th 
Foint , will be w_ 1 . eee 2 


5 


2 
* 


lg, Dave r. Ai fig oftng: it bega ley ts Morks 
it Br tom a State f Reſt; 4 this, hols. trite; 
nor only außen the artrackive Farce js: ip wal 
at niforrhly- at: all Diſtances, thr the whole.6 
the) Space! AB;-but.alſo when it Act 5 Fore 
at di Nees dre 1 wy be 9 1 
eee, eee 1 
„Bulle swr nch Firſt „Lebltbe kapraſed | 
chat the attractive Power acts uniformiy at all 
Diſtances thro! the Sp: ace of Activity BA; in 
this Caſe, the Motien W hich Hy Fee 
as to its Propettie Moti 
ariſing; from Gravity lang 
EGH-(PLATE TIN. = Ep 9s) e wor de- 
ur che Spaces we: GH will expreſs the Ve- 


- n 1 


parallel to GH, let the herd 
be continued on till the Portion IFLK be- 
comes equal to EGH ; and FI. will expreſs the 
158 2 of the Ray at the Point A; and foraſ- 
h as the Triangles EGH,, EIK, and EFL, 
arc, ſimilar, their Areas are to one another as 
the Squares of the homologous Sides GH, IK, 
EL; and ſeeing the Triangle EFL is equal to 
the Sum of the two Triangles EGH and EIK 
(by Reaſon of the equal Areas EGH and, 
F,) therefore alſo. the Square of FL Wil 
be equal to the Sum of the Squares of GH and 
IK; whence FL will be equal to the. Square- 
root of the Sum of the Squares of GH and 
IK ; that is, the perpendicular Velocity of the 
Ray at A (Fig. 18.) is equal to the Square 
root of the Sum of the Square of the perpen- 
dicular Velocity of the Ray at its . : 
on the Point B, and of the Square of the 
perpendicular Velocity which it would have 
at A, on ſuppo ſtion that it began its Motion 
at B from a State of Rest. Bu, is! 224/ 
Ah, If the attractive Power acts with dif- 
ferent. Forces at different e let the 
into * lille rated! Ba, ei, io, ou, 
519 £7.99 by.the parallel plane Surfaces e, i, o, 
* 1 55 Fe e e in each e 
* 


* * 


Ay — - A comtarans 
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ie if ned 


Space a Hike eee encrated 
theſe different Spaces R 
whetefore, let a repreſent the- Velocity gene 
rated in the Space Be, z, the Velocity" gen 
rated in the Space ei c, c, the Velocity genes 
ated in the Space ig, d, the velocity gene- 
rated in che Space ou, f; the 9 ene 
rated in the Space u), and g. the Velocity g 
rated: n the Space J It is obvious, 
if the Ray begins its Motion at B, 1 E 
Stats of Reſt; Lat e it will have the Velocity b 
e 5 ING: W AN ao Nos op, 


2 
04% Ne hot 16 hif*s „ 
city Van Ted +/* +p* „ Ach if ab | 
dude Ray « begins, its; Platten dre the! | 
| Space. BA, i. with 14 gien -'\Velocityp! | 
as ae, it WH l be hai s Velocity! 
Vi tan blocs Fat g But at 
3 Square of the perpendicular Ne- 
oaity af the Nay at its Incidence on- the 
on of Attraction at B, ard . 
+64++f* +95) is the Square of che 
perpendicular Velocity: it would have at A, 
on ſuppoſition. that it bee its Motion: 40 5 
pendicuſar Velocity of the Ray, atits emely g 5 
8 out: 125 the Space of Attraction, . be . 


ways 
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ways equal to: a quare· ot of the um of 


the Square of the. perpen dicylar Velocity of 
the Ray at its. Incidence on ma. ce of 
dicular Velocity which it woul 99 6 al its 
Emergence from that Space, if at its Incidence 
on that Space its per lar: Velocity was 
| equal to nothing. And this holds true, as 
well when the — 9 5 Popver acts differently 
at different Diſtances, as Ahep, at all ane 
Eren n Vi 

As a Corollary = this, nit follows, ** 
if, a Ray moyes the contrary. way from. a 
denſe Medium into a rare One, the Ray will 
be retarded, by the Oppoſition of the at- 
| tractive Force, in ſuch a. Manner 


nner as that the 
endicular e thereof, at its emer, ng | 
out of the S; S ion, ſhall f 
ways equal to the. Square root 15 che [Differ 
f the Square of the perpendicu 
af the Ray, at its Ae on that Space, 
and the Square of the dicular Velo- 
city that 1s, deſtroy od. Cho the attractive 
te Se of the denſe Medion. in pal vg thro 
+ AS hk Tins 5 Ur 90 funda- 
ments e at they. ma be 5 — 
7 vort Agebraical N Manner. For which Pur 
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i L. the petpendieular Veldeity 2 70 
8 10. Ray, à at its Inci ef 


1% 28 Attractian, bee i 
Ille perpendicular Veloce which Fa | "1A ; 
generated by the Power of Al. 
flactjon, When the Ray moves to- 4 
Wards the denſe Medium, and which oo. 
5 Ws deſtroyed by the | fame Power y 
flu when the Ray moves the contra. 41 of; 
: le 'ry way towards the rare Medium, - 2 
The Velocity of the Ray, in Ns 
'' deniſe Medimm, after it has paſſed © 
tro the Space of Attraction, ws 
5 The Velocity of the Ray in the rare 
i | Medium alte r it has paſ Ted thiro? the 


1 l * eafy 70 e ee the: ; Courſe and 
Velocity of W. fett Qed Light, and to de- 
monſtrate the Phenomenon. of Refraction 
now before us, biz. Thar, ale Sine of Incidence 
10 always in a given Proportion 70 the: Sine of 
Refraction. e e 
e 2410 tet glg fa. 
Eg eſent the tefracting plane 
: Se 3 Hrs Dig tranſparent Body, 
0g, let IC be the Courſe and 'Velociy 

1 I. * 


* vo. bv 
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f a Ray incident very y obliquely upon the 
Body at 0, ſo that — Angle MCI may be 
infinitely little; from C raiſe the Perpendicular 
CS, and continue it downwards to Q; and 

let Cy be the perpendicular Velocity gene- 
rated by the attractive Power of the Body: 

From the Centre C, with the Radius CM or 
CI, deſcribe the Circle MAS; Cm ſhall 

be the parallel motion of the Ray after Re- 
fraction, and Cy its perpendicular Motion; 
having therefore compleated the Parallelogram 
pm, and drawn the diagonal CV, this Line CV 
ſhall repreſent the Courſe and Velocity o of the 

Ray after 'Refraction. ©  * | 
In like Manner, let che Radius AC repre- 
ſent the Courſe and Velocity-of any other in- 
cident Ray AC; this Motion AC being 
diſti A into two Motions AD and AB 
or DC, one of which AD is parallel, and the 

other DC perpendicular to the Eh Sur- 
face; let Cx be taken equal to Cp, © "this Line 

Cx will alſo denote the perpendicular Motion 
generated by the Attraction of the denſer Me- 
dium, and the Hypotheneuſe De, being equal 

to V/ DC* Cx, will meaſure the whole 
perpendicular Vel ocity of the Ray AC, in the 

denſer Medium. And foraſmuch as the Velo- 
city of the parallel Motion is no way altered 

by the Attraction, if Cd be taken e bal to AD, 

and CP equal to Da, and the Paal an ent Pd 
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ted, it is evident, that the Ray 
AC, after Refraction, will deſcribe the Dia- 
gonal Cv, and the Wee ata Salk: 
be meaſured by that Line. 

From the, Points N and E, to the Fine ca 
let fall the Perpendiculars NG and EF, theſe 
Lines NG and BF are the Sines of the 
Angles of Refraction VCO and vCO; and, 
by Reaſon of the fimilar Triangles CEN 
ah} 2 nun C8 * r 2 


+: MCXCG 2096 Gil | 


amar Tranges CF E wy CPo, * _ ; or v4 2 
P or AD: "CP; Mare ons = = 
lk therefore, 4 for Gp, th e PETPENC dien ar Velocity 

hs * CG. 5 
of the Ray cv, vn write A. 85 8 
the foregoing Lemma, CP, the, 
pn of N vther | Ray 


4. * 


NG Hr 
7 add be 4 ADN, * 1 


283 4116 14. I a ta 4 


uaring theſe pegs we ; have 
eb. 8 2 ; to which if th! 1 


3 S 


. Ab:, Fry MC- eb be added, ue ſhall 


7 25 * CF: MC? x CG®* 
> AD* + N N 3 
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AD! kr. +kD*) * cr. Me- XN X MOne CG?, | 
FF. EF rr TING N 


1 


| and, if theſe Fall be divided by the Equals 
FF + _ i 


NG# 4 CG?, So —_ u h 
ADE ue: $2653 Cott: al 
AF NG: * Ni N 
. Sine of AR dt is to EF. hays Sign. . 
Refraction, as MC o NG. that 18, in a 
given” Ratios. -- & Shi | 
In this Demanſtrptien 15 3 only; « on- 
ſadered the Light moving from a rarer Me. 
um into a denſer one; but, by the ſame ages 
of xeaſoning, . the Propoſition may alſo be 
| 92 when the Light moves. the contrary 
, from a denſer Medium into a rarer one, 
The Demonſtration Mathematicians will eafily 
find out, and therefore. I lr not tre ible. t 
Reader with: / 17 
Cokol. 1. The p . Motion 
generated in Refraction, by 155 Attraction of 
the Body, when the Ray moves from the rarer 


Medium into the denſer, is always equal-to. the 
Square-root, of the Difference of the Square of 


the Sine of the Angle of Incidence, and ofithe 
Square of the Sine of the Angle of Refradtion: : 

For, if the Ray IC, which. "1%; ſuppoſed 
| parallel to the refracting Surface, be refracted, 
at its Incidence on 115 denfer Medium at C, 

into the Ling, CY, the Line V or, Cp ſhall 
ee . eee Motion. e 
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by the Attraction; and CV ſhall be equal 
to the Angle of Incidence, and CV. or Vee 
ſhall be equal to the Angle of Refraction: 
If therefore V be made the Centre, and a 
Circle be ſuppoſed to be drawn with the Nad 
u VC; CV will be the Sine of the Angle of 
Incidence, and Cm the Sine of the Angle of 
Refraction; but, by reaſon of the rectangular 
Triangle CV, mV is equal to TN -n 
that is, the perpendicular Motion: generated by 
the Attraction of the · denſer Medium is equal 
to the Square- root of the Difference of the 
Square of the Sine of the Angle of Incidence 


and of the oy of the vane of the „ of 
Refraction. 5 
That this Corethiry Jnay! be the, better re- 
membered, let Land R be put for theſe Sines, 
and M for the Motion generated by Re- 
fraction, and the Equation will Hand os. 
MVR. Mn 
Coo. 2. When the Ray moves the 
; contrary way, from the denſer Medium into 
the rarer, as from V to C, the perpendicular 
Motion, which'is' deſtroyed in Refraction b. 
the "Attraction of the denſer Medium, wi 
here alſo be always equal to the Square: root 
of the Difference of the Square of the Sine of 
the Angle of Refraction, and of the d of 
4 ine. Sine of the Angle of Incidence. 
For it is obvious, that in this Caſe the at- 
560 F orce * the denſer Medium muſt des 


{troy 
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ſtroy juſt as much Motion as it generated 
when the Ray moved the contrary way; and 
therefore, putting M for the perpendicular 
Motion which is deſtroyed, Vm or 2G; and I 
for the Sine of Incidence Vp or Cm, and R for 
the Sine of the Angle of Refraction CV: By 
reaſon of the rectangular angular Triangle CV. we 
ſhall have MVR: e 
Cool. 3. The Velocity of Light, after 
Reffaction, is to the Velocity of Incidence, 
as the Sine of Incidence to fue, Sine of Ku 
fraction. 

Firſt, L the Light move From. . fare T. 
Medium into a denſer one, and let AC fe- 
preſent the Courſe and Velocity of any inci- 
dent Ray AC, and Cv the Courſe, and Ve- 

locity of the refracted Ray Cv; by Reaſon of 
the fimilar Triangles Cap and CEF; v: 
EC:: vP: EF; but vC is the Velocity of the 
Light after Refraction, and EC or AC the 
Velocity at Incidence, and 5 Cd ox AD) 
is the Sine of Incidence, an- EF the Sign of 
Refraction; FA therefore the Ve ocity, after Re- 
fraction, is to the Velocity of Incidence, as 


the Sine of * to the, 18 05. Retiar 4 


cron. T lf Th T e 
Secondly, e Cor olds. true, 
when 1 y more 'the contrary way, Argm 
the cake 3 Aa r en, 2 1 
rom : 
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From | what has been ſaid, if v repre- 
ſent the Courſe and Velocity of any hr ri 
Ray, CA ſhall. repreſent the Courſe and Ve- 
locity of the refracted Ray; but CA is equal 
to CE, and becauſe of the ſimilar ' Friangles 
CEF and Cop, CE, or CA; the Velocity of 
of the refracted Ray, is to vC, the Velocity 
of the HMcident Ray, as EF, the Sine of the 
Angle of Incidence, is to vP or Cd or AD, 
the Sine of the Angle of Refraction. 

'Coxor. 4. The Velocity of Light after 
Refraction is always the ſame, with whatever 
Obliquity the Rays are incident. 

"This Corollary is a manifeſt Co eden 
of the former one; for, if the Velocity, after 
Refraction, be called V, e Velocity of 
Incidence v, the Sine of Incidence J, and the 
Sine of” Refraction R, by laſt Corollary, 11. : 


thall have, V. o 6 dos R; | whence VSSv- i 


but v being the Velocity of the incident a | 
is a given fixed Quantity; ene V, the 


Velocity after Refraction, is as 7 8 that is, 
in proportion to the Sines Which meaſure 
the Refraction of the Bodies; Which is 2 
conſtant and invariable Ratio! = © ol» 
N fourth Phenomenon of Refraction is, wat | 
the refradting Forces are” always proporti . 
to che Denſies of the Bodies, excepting s 


W the Naw ths: Boch H 


far as they pattake more ori leſs of fulphureots 


- oily Fartieles, and thereby have their reffucri ve 
Powers made more or lefs/ {22% Lobo} vv 
a This is {6 munifeſt a Oonſequence of At- 
"tration, that it ſcarce needs any Prof or 
Illustration. For the denſer the Body is it 
muſt have the more attracting Matter in ab; 
and, of conſequence, muſt refract the Light 


in chat Proportion: | This: may be ithuſtrated | 


by the Attraction of Gravity, which Aly 
acts in pre bort ion to the Denſity of the grabi- 
1g Body. But, when the refracting Boch 
abounds with fulphurcons Olly and inflatable 
 Rifradtion, will be ſtronger or weaker in ro- 
Portion to the Quantity of theſe ſulphuteots 
Cily Particles; for, as Light 5 | 
"2A Burning-plak, acts moſt.wpon ſulphureous 
Bodies to turn them into Fire and F lame; ſo, 
mmce all Action is mutual, Sulphurs ougfit to 
act moſt upon Light to attract, refract / and 
— reflect its Rau. dc aaa NO 1f 
If therefore the Denſities of Bodies! ate 
equal. the Powers of 5 OTE 


_ "the: —— of fat fulphnreo 
7 the | Hr. | 1 \ its eqn, | 
theſe — Will de as tlie Denditics of the 
Bodies; and, if ee, eee equal, tl 


be in 1 * of the Quantities 
792 — 


che 5 Wien this 
1 34 * 


have 10 log dvelt c on. Us Nn 955 erer Yee "Ws 
A ; By: FP * at Kan "this: attraQive| and 


and 
relecting the Ray K Lichte l not eel 
FE ac, lo. went ef, fuflicia 
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however is: certaih, chat a5 AttraQon, 116 
Aronger ind 1 all Magnets than in in great ones, 
in Proportion 1 to their Bulk; and Gra favity is 
ter in che Surfaces" of Small Planets chan 
in 20 roo in proportion to 
nen en foul odies are agitated OY 


4. 1 
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« Rays of Licht 
the Pore: 2 
eb 0,088.4 cada 70 
in, that, 7this ab 
er upon Light is Jalil 
Rs that the p Power of Gravity: This will 
-appeaty*if we conides"ithat*Sir ie NW. 
od ha ted, "that Al Bodies attack 
6 the attractive Bobees 0 two; Homogeneal 
"Spheres; pet? Fartieles of Matter placed very 
n wear their Surfaces, arg to eachzbchar in r- 
pe as ters of the Spheres; chat 
S Mediam be ſpherical, 
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axe a 2 Specimen'of | 
Ing Is eee Bee; 
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e of this karntd E | 


"wt 105 Nen s 1 wered a force aria 


10 Place was left for any Doubt or ha. 


in ſo much tllat the and Fc OP MYERS 


himſelf; tho one of wy rinci 35 


ö Tod 44 meas _inſtantias © Alara; avi 1 
ph, Jui reißt y U. Peri. 
2 ' crucis penitus " fllit Exe tur Hine 
nume plane er fare ipſius intelligo, Jud, inn 
"Intellexeram” ante; exprrimtntum Peru unt cum 
Nierit iſto modo, nil Vabeo "quod in e Heſtderem 
amplins. And this I here take noticec of to 
I iloſopher,: who 
Truth, and voii Win D ſputations and end- 
leis Wranglings, worthy of our Imitation. 
After that, in the Fear 1720, the fame 7 
great Man propoſed the ſame Doctrinę more 
fully, in his beautiful Treatiſe of Optics, and 
"confirmed it with great Varicty of conviticing 
Experimeits; the reading of Which wemult 
kherefore e to all thoſe who would 
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| A origin 
| ad zonnate' Properties Which N Vers 
are divers, eme Rays being diſp. 
exliibit a red Colour,” Come 1006 
a Felle, and no other, ſome a . and 
no other, and ſo of the Reſt of the prif. 
matic Colours. Nor are chere only.! ys 
Bee er and particular to the môfe EH. 
nent pri matie Colours, but even e 
erte Jradations. maß IE 00097 0 
. 0 RAe the oo Sun 
— Indigo-ma 
Cre mo. Fel 
ifferent in u cher! eg 
Reflexibllity ; for the. R ays which produce 
red Colours are leaſt : — n thoſt 
make the Violet the moſt, and the'reſt 2 
ale Mere or leſs refrangible as they a Wi 
either of theſe Extremes, in the C Order wie Ke ; 
mentioned them; that is, Orange is leaſł re- 
frangible next to Red, Yellow! next to Orange, 
and ſo on: So that to the fame E Degree © -of 
Refrangibility there ever belon dhe ame 
Selon and to the ſame Coleur che fame De- 
gree/of 'Refranpibility; and this | Analogy be- 
_ twixt Gelen 1 Wehen exciſe 
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colonred Fla of Air . 
„and thro?! Mediams: irradi 


two 


ing” 
de, ; whe re there'is any Moxtate'o 
dach Mixbures 


Rays — — a Mixture Be 


a Hom "the' Colour of the Coin ofition:- Which 


rs different 


again pet thati C 5 dig 


| belorR7 Separation: And, x 


before they — — Huy as per 
blutand yellow Pewders, when finely, mixed, 
r to the naked. Eye green ¶ and yet the. 
Colouns of. mr bor Corpuſcles are not 
ee — — tmnſm pn 2 
HER PL 4 lakh, 55 l 3 Ja 
lues (There. —— ze: Joris 9 Co- 


D | os Ls 

MEG a eee mixed together in 
rtalt * ase The Colours er — ä 

ioleh, Incl 0, Blpe, Teen, : ellaw,0 

and Be * e ang indeſin te Vari, 
f:int L 7 17 2 The 21 rg 
ompo ght. Are erent according 

b n hfferently compounded of theſe ae 
Rays, mixed in different Proportions ; thus, a 

Vol. I 3 1 f Mixture 


| | Mixtore of Yellow-making Rays and Blue- 
I making Rays exhibits a green Colour, and a 
| Mixture of red and yellow Rays makes an 
orange Colour; and, in general, any Colour 
' thefamein Specie with nnn? _ a 
be produced by the Compoſition o 
Colours next adjacent in the Series of 
generated by the Priſm, whereof 
next moſt refrangible, and the other next leaſt 
ible. But thoſe which are fituated at 
too great a Diſtance do not ſo; range 
Indigo produce intermediate hh 
nor ere and Green the dme f 


A cl a2 5 BU 


© 


| = ; Compoſition of Li ht 5 that . Whit eneh 
| no t of Rays which alone en 
| exhibit this; it is cver compounded, and. to in 
| Compoſition,” are requiſite” all the afe 
mary Colours, mixed: in due Proportion: 


For, if the Colours made by a Prüm ares by 
means of 4 Lens, made to converge; add 


thereby be again mixed ab they were in the 
Light before it was incident upon the — 
Light will be reproduced intirely and pe 5 
white, and not at all ſenſibly differing fret 
direct Light of the Satt, dne 7 
Blafe Ln mk Tut Cl er, erat | 


rties of La. 1 


neſs is the And ce of Light; for Light 
is a confuſed aggregate of Rays endowed with 
all Sorts of Colours, as they were promiſcuoully. 
darted from the various Parts of luminous 
Bodies; and of ſuch a co 


ä nfuſed aggregate, as 1 
aid, is generated Whiteneſs, if there be a due 
ts of the Ingredients; but, if any 
ninate, the Light muſt incline (a 
tarCohage, as it happens in the blue Flame 
of Brimſtone, the yellow Flame of Tallow, 
the green Flame of Copper opened with Sub- 
limate; the white "709g of Canpbire, and 
the various Colours af the Wel Stars . 
And as Whiteneſs is produced by mixing ;the & 
Sd ver by: Priſ „ To it may Dla os be 
produced by mixing the — 5 Powders 
which Painters uſe. But it muſt be conſidered, 
that all coloured Powders do ſuppreſs and flop. 
in them a very conſiderable Part 0 of the Light 
by which they are illuminated; for they ber 
come coloured, as ſhall be ſhewn below, by 
ing the Light of their own Colour more 
copioully, and _=_ of all other /QLOU 
ſparingly; And yet they do not reflect the | 
tis ght — their own Colours ſo copiouſly as 
1 do. If Red- lead, for Inſtance, 
and a white Paper be placed in the red Light 
of the — Sec run, made in a dark - 
Chamber by the Keira ion of à Priſm, the 
"_ will eas more d than the Ronin 
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and therefore reflects the \Rad-makhiyi Rays | 
more copiouſſ than the Redslead doth} and, 
if they be held in the Light of any other 
Colour, the Light reflected hy the Paper will 
exceed the Light reflected by the Red- lead in 
a much greater Proportion: And the like Hap- 
pens in Powders of other Colours; and there- 
fore, by mixing ſuch Powders, we are not to 
expect a . and full White, but ſome 
duſky obſcure one, ſuch as might ariſe from a 
Mixture of Light and Darkneſs; or from Wuiite 
and Black, that is, a Grey or Dun, or Reiſſet- 
brown (for as Whiteneſs ariſes from a copious 
Reflection of all Sorts of Rays, as they were 
promiſcuouſly darted from the lumindus Body, 
o Blackneſs ariſes from a Suffocation and 
Suppreſſion of the incident. Light, which be- 
ing ſtopt in the black Body is not veflected) 
and ſuch dark Whites may be produced iby 
mixing coloured Powders, "T hus one Part of 
Minium and 5 Parts of viride Aris compoſe a 
dun Colour, like that of a Mouſe; for theſe 
two Colours were ſeverally ſo compounded of 
others, that in both together were a Mixture 
of all Colours: And leſs Red-lead muſt be 
uſed than viride Aris, becauſe of the Fullneſs 
of its Colour; but the Experiment Will ſuc- 
.ceed better, if to Orpiment be added a little full 
bright Purple aſed by Painters, until the Or- 
ed ee n r Hy ones JEC ome of 8 
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Sun ſhim 
lay a Piece of white: Paper of the ſame Big- 
neſs; at the Diſtance of about 


Clap L. | e 7 (hight. . 


pale Red, )ahd:thit Red be diluted by adding ORs 
alittle viride ric; and a little more blue Biſe 


than viride Aris, until. it becomes of ſuch 


a grey or pale Mhite as verges to no one 


offthe Colours more than to another: Forthus 


it becomes of a Colour equal in Whiteneſs to 
that of Aſnes, or Wood newly cut, or of 
Man's Skin; but to aſſign the Proportions of 
theſe Ingredients accurately.mayrbe' di cult by - 
Reaſom of the different Soc of Powders 
of te ſame Kind.. „ ½ 5 
Now, conſidering tha theſe grey and dun 
Colours may be alſo produced hy mixing Whites 
and Blacks, and by conſequęnce differ from 
perfect Whites, not in Species of Colour, but 
only in Degree of Luminouſmeſs, it is manifeſt, 
tllab there is nothing more requiſite to make : 
them perfectly: White than to increaſo their 
Lighb: ſufficiently:: And, on thercontrary, if 
by irtercafing their Eight the can be brought 
to perfect dere. it will thence alſo follow, 
that they: are of the ſame Species of Colour 
With the beſt Whites; and this has en tried 


ng feltows wor TAI e e eee, He; 


Rub ſome of the Ave naentidiced grey 
Poivder: thickly: upon the Floor, where the 4 
nes upon it; and by it, in the Shadow, 


8 


12 Feet, the 

Powder will appear intenſely»; white,” ſo a8 

von to tranſcend the Paper itſelf in Whiteneſs, 
eſpecially 
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ſpecially if the Paper be a little ſhaded. from 
the Light ofthe Goods and then the Paper, 
compared with the Powder, - will. appear of 
ſuch a grey Colour as the Powder had done 
before; but, by inc iminiſhing the 
Lights Ae ou the Paper and Powder are 
illuminated, they may be brought to that Pro · 
portion that they ſhall both appear exactly | 
alike in Whiteneſs, in ſo much that being 
bath mood Whites, no Body can ſay which is 
beſt, nor wherein their Colon fer. Now, 
if we conſider that this White of the Powder 
in the Sun-ſhine is compounded of the Colours 
which the — Powders have in the 
ſame Sun- nine, we muſt acknowledge that 
ee Whiteneſs * eee rpg * Gon 


wo As Whitnch is produ 


when chere is a due Proportion in the Mixture, 
as in the direct Light of the Sun; ſo, on the 
contrary, Blackneſs is produced by a Suffoca- 
tion and Abſorption: of the incident Light, 
which being ſtopped and ſuppreſſed in the 
black Har is not outward, but en- 
ters the Body e reflected and refracted 
—— until it be ſtifled and loſt, 
Whence it is N to ſee, why all _—— 
even "thoſe caſt upon white Paper, or 
other TO Bodies, are nn more 3 


— Þ upon tlie. from- other! Bodies: ab : 
forShadow and Blacknes are near a-kin, and 
8 Shadow, eee is but a Privation of icht; 
1 :eflodted- um the diack Bo- 
2 the 1 but: the Bodies we call black, 
for; if they were, we e ſhould not fee mem ac 
all. . 0e 
ee this ane nee 4 of all Bo# 
dies, black ones are — and moſti 
| | 4oonelſt; — ol al 
Bodies wwhito:oheite lateſt and leaſt heated, 
and! are longeſt in taking fire: for, by the 
frequent Reflections and Refraſtions which the 
Light ſuffers within the black Body, its Fans 
arg ſoon inte thoſe: vibratory Motions 
whereiv - 1 and Fre gat 5 but'by ane 


— —— — E 


AAgrecable tathis De — 
Cloth: ries: much ſooner than White; black 

otter than Mhite ones 3 the 
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when the ame Wood, dar it ede 
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Z vñth it; hut white Bodies reflect almoſt — 


ä of £ tho incident Tins ee 
 tremely ; hence the Iſland Om on ſo ks z 


4 5 05 Pur; Gange onder i parks > Fin 

25 Au ben of che black Charcoal that enters it 
Compoſition; whereas, without the ede 

it. would not burn ſo eaſily; 3 Candle whoſe, 


Wick is bur ent to Blackneſs 1 is eafily lighted, af⸗ 


tex, it has been put out, but a, Candle that has 


lighted does not take Fire fo ſoon; 


never ) 
: The e Mr. Boy LE made a2 Concave 


Speculum of black Marble, but he could nat, 
Time, ſet a Piece of Wood on fire 


up 2 en 3; re are C 


over rk. the CESS — a A mobs 


"i 
« 2 


vine chen d any fenſible Heat or Light 


o the Focu, nor will it rarify the Mercury in 
the Thermometer when placed there; but the 
Sbeculum itſelf wilt ſoon be heated hy the Ray 


that are ſtopt and ſtifled at others, 5 | 


isfor this gage: 525 | 
black Bodies. 


— 
ntly hot from the ſtrong f 
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Ties Things being conſidertd. ihe! Manner 2 


how Colours are Priced; by the Priſm is Evi 
dent; for of the Rays conſtituting the incident 
Light, ſince thoſe which differ in Colour, propor- 
tionally differ in Refrangibility, they, by their und 
equal Refractions, muff be ſevered and diſperſed! 


into an Oblong Form; in an orderly: Shectab 
fromꝰ the leaſt refracted Scarlet to the moſt 


refracted Violet: And for the ſame Reaſon 


it is, chat Objects, when looked upon thro- 
apriſm, appear coloured; for the difform Rays, 
by their-unequal- Refractions, are made to di- 
verge kowards ſeveral Parts of the Retina, and 


thete expreſs the Images of Things coloured, 


as in the former Caſe oy did the Sun's Image 


upon a Wall. And by this Inequality of 


Refractions they become not only beet bat, 


alſo very confuſed and indiſtinct. 15 
Why the Colours of the — appear 
in falling Drops of Rain is alſo from heneę 


evident; for thoſe Drops which refract the Rays, 


diſpoſed to appear Purple, in greateſt Quantity 


to the Spesen Eye, refract the Rays of Es 


other” Sorts ſo much leſs, as to make them 
paſs beſide it; and ſuch are the Drops on the 
Inſide of the primary Bow, and on the out- 
ſide of the ſecundary or exterior one. And 
thoſe Drops Which re 
= | Rays apt to appear red toward the Specta- 

or's Eye, refract thoſe of other Sorts ſo much 


ob. I Wn | more 


refract in greateſt Plenty 
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more as to make them paſs beſide it; and Ich 


are the Drops on the exterior Part of the pri- 
mary Bow, and the interior Fart ow the ſecun. 
dary BoůWW¾?“‚¾. . 
105 The odd Pb of an Infuſion of Lagen, 

iticum, Leaf - gold, Fragments of colour- 


5 po” Glaſs, the Feathers of a Dove's Neck, and 


lar or uncompounded Light; for then they aß. 


à Peacock's Tail, and ſome other tranſparett- 


ly coloured Bodies, appearing, in one Poſition, 


# 


of one Colour, and of another in another, are, 


on theſe Grounds, no longer Riddles; for 
thoſe are Subſtances apt to reflect one Sort of 
Light and tranſmit another; as may be ſeen in 


a dark Room by illuminating them with ſimi- 


pear of that Colour only with which they 
illuminated; but yet in one Poſition more viv 


and luminous than in another "accordingly as 


they are diſpoſed more or my 05 reflect or 


tranſmit the incident Colouvrr HOT 


From hence alſo is manifeſt; the Reaſon of 
an unexpected Experiment Wich Mr. Hook, 
in his Microgrnphia, tells us, he made with't 0 
Wedge-like tranſparent Veſſels, filled the one 
with a red, the other with a blue Liquoy 
namely, that tho”. they were ſeverally t 


rent enough,” yet, boch together, became o. 


paque ; ors if one tranſniittedonl Fe aid 
the other only Rory no 2 25 could &'thro' 
+l * | Ps * . 

. 


n 
; Fed 3 
3 62 * 
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Many more Inſt⸗ aces: of this Nature might 
be, added; but I ſhall e with this gene- 
ral one, namely, that the Colours of all natu- 
ral Bodies have no other Origin than that they 
are yarioufly- qualified to reflect one Sort of 
Liglit in greater Plenty than another. Fhix 
15 been experimented in a dark Room by: 

minating thoſe Bodies with uncompounded 
Light, of divers Colours; for, by that means, 
any Body may be made to appear of any 
Colour; they have there no appropriate Colour, 
but ever appear of the Colour of the Light 
caſt upon them; but yet with this Difference, 
that they are moſt briſk and vivid in the Lights 
of their own, Day- light Colour: Minium ap- 
prarcth, there of any, Colour indifferently with 
whi is illuſtrated, but yet moſt luminous 
in red; and ſo Biſe appeareth indifferentiy of 
any Colour with which it is illuſtrated, but 
yet moſt luminous in blue; and therefore Mis 
vu teflefteth Rays of any Colour, but moſt 
copiguſly thoſe endowed with red; and conſe- 
quently, When illuſtrated with Daylight, that 
is, with all Sorts of Rays promiſcuonſly blen- 
: ded, thoſe, qualified with red ſhall abound moſt 
in the reflected Light, and by their Prevalence 
cauſe it to appear of that Colour. And, for 
the ſame Reaſon, Biſe reflecting blue moſt co 
| Fond ſhall appear blue, by the Exceſs of 
hoſe Rays in its reflected Cue and the Th | 
nr Pa 
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of other Bodies!” And that this" is the intire 
and adequate Cauſe of their Colour, is muni- 
feſt; becauſe they have no Power to change 
ot alter the Colours of any Sort of Rays'mei- 
dent a- part, but put on all Colours indifferent. 
with which they are enlightened ; and there- 
fore, were there no Diverſity of Rays, there 
could be no Diverſity of Colours, and alluthe 
Bodies in the World would: be wel one ſimilar 
ce ITT WHOIS 26003 6H: 
"This is * sketch of: Ane NE Fox Kath 
| di ſcovered on this Head; for a full De- 
monſtration whereof I muſt refer the Reader 
to that gebe beautiful Treatiſe of Optics 
rote by himſelf; for it is impoſſible! to 
ſeparate the Parts of this Work from one 
another, Fimo. Diſadvailtage to them, or to 
ſum them up in leſs Room, without! a. 
many Things both - uſeful | and entertainin 
That great Philoſopher” havifig, in bis Pr 
cipia, ſhewn how far Numbers and denden 
would go in Natural Philoſophy, has „in his 
'O ptics, manifeſted to the World to ihe ſur- 
Rabe Height even vulgar Experiments, duly 
managed and carefully examined, in ſuch 
Hands, may advance it; fo to the Honour of 
this great Man, it is to be obſer ved, that he 
Was led to all hits: Diſcoveries in Optics; as he 
Himſelf tells us, by ohſerving the oblong Form 
oy FREE Satt colored Image caſt upon Wal ö 
a 
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Wall of * Room, by means 5 of a Prim 
placed at a Hole in the Window unt, This 
was an Experiment at that Tune well Known 
to all Naturaliſts; but it was reſerved to NEw- 
mor to diſcover, and, oy his ſuperior Ser 
in Geometry, to demonſt rate, againſt all 
Adverſaries, that this Image, on the 
Principle of an equal Refraction of all 17 
Rays; ought to be circular; and conſequently,” 
that this oblong Form proceeded from 2 
different Refrangibility of the Rays whereof 
the Sun's Beam conſiſted, by Means of whieh 
Refrangibility the Rays of different 1 1 5 
were ſeparated. from each other, and exhibit 
a Part in the oblong coloured Spedrum : An 
having made this fundamental We hs 
alſo, nd it, by Experiments, as | WAS 
thereby led to contrive many other E xperi- 
. — by which he has opened the whole 
Myſtery of Light. nd Colours; as: TAY be bern ä 
in the aforeſaid Treatiſe of Optics. | 
| 31. This Difference. of Refran: oibility | in 
f the Particles of Eight argues a. Diflerence like- 
wiſe in their Magnitude ; for, ſince one and 
the ſame; Cauſe, viz, the Attraction of the 
Glaſs, acting upon them all with equal Force, 
and under de Circumſtances, produces un- 
equal changes in the Directions of their Mo- 
tions, it muſt needs be that they move with 
0 eee Forces; and couſequently, that their 


Game 
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elſe but che different Size of the Particles, in 


Quantities of Motion are uneq 
nequality. of Motion can ariſe f 


caſe they all move equally Gift, and are all, 
equally ſolid; as is generally ſuppoſed: Con- 
ſequently, the Particles of Li t, which differ 
as to Colour, differ alſo in agnitude; thoſe 

of Violet being ſmalleſt, an- 15 e Particles of 


| other Colours increaſing a ontinually one aboye 


another, as they are more and more re- 
moved from the Violet, and approac 
nearer to the Red, whole Particle 85 the 
largeſt. of all. 1115 
F 32. And here it will not. be improper to 
obſctve, that the red Particles, being of a 
the largeſt, they muſt, on that 7 — 
act alith the greateſt F ore, . and excite, the 
ſtrongeſt Vibrations in the nervous Coat of 
the Eye; which may be one 1 
Reds e a ſtrong Senſation, 0 and Are 
found to be more offenſive, to the, Eyes than 
any other Colour whatever; and the; violet 
Particles being the leaſt, muſt AG 
count, excite the weakeſt . Vi and 
conſequently produce only 8 weak, faint, 
dark Colour; but the green Particles, being 


of a Size . diſtant, from both theſe 


extremes, mu exciting Vibrations of, by 
middling Strength, produce a Colour ſufficient- 


v: fron and bri ght, while, at the fame oy. 
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it does not offend the Eye by its too great 
Sloth and Vivacity: "> 1, this is the 
Reaſon why green Colours have in all 1 
been eſteemed uſeful 'to comfort, ſtren 
and preſerve the Sight. Wy 
"$23. This Doctrine receives dall 1 5 
Kitten Confirmation from a remarkable Ex- 
periment which I find taken notice of by the 
famous Monſ. de la Hike, in his Dillenation | 
far les differens Accidens de la Vue, publiſhed in 
| the Year 16943 the Experiment i is as follows: 
After having looked a ſhort while at the 
Sun, ſhut your Eyes, and yon ſhall, for ſome | 
time After they have been Hank, ſtill continue 
to ſee his Tmage, whole Brightneſs diminiſhes 
little by little, and puts on ſucceſſively: Colouis 
leſs and leſs bright and lively; for, immediate - 
ly after your Eyes have been ſhut, the Image 
pears: of a red Colour, but, in keeping the, 
Eye der ſhut, it Nr e yellow, 2 green, 4 
kept open, cheſe e will 
appear different, becauſe, compared With others 
II ich are ſeen al the ſamé time in Bodies 
that ſurround hem, and becauſe of their 
Mixtlire with them, as is eaſy to underſtand; 
for 1 it is c 
for Inſtance 
Pp ar 1 5 or brown when th 
lite ; and theſe: Colours which 


g * ; 
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ir the Ground 18 black, 


appear yel- 
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ket that Ws appears white, 1 
the Ground s 


* % 
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—— won if one -lookeat a blue e or nycher 
Body; « for Experience teaches us, that a 
Mixture off thoſe” two Colours forms a 
Green. n PSY BE: He, 21113 43 
No, theſe apparent Coloars which are een 
after having looked at the Sun, can proceed 
from nothing but the too violent Agitation 
excited in the Retina, by the Rays of Light, 
and their Continuance for ſome time after the 
1 Eyes are ſhut, can flow from nothing, but 
zz that theſe Tremors or Agitations are of a laſt- 
n= ing Nature and do not preſentiy periſh,.;; but 
continue for ſome time, Rl growing weaker 
and weaker, till they at laſt vaniſſi: And, ſince 
the Colours connected to theſe Tremors or 
Vibrations are ſucceſſively changed, as the Vi- 
brations grow weaker, from Red to Yellow 
VTellow to Green, from Green to Blue, and 
from Blue to Violet, in the Priſmatic or- 
der; it follows that the Senſation of Red pro- 
ceeds from a ſtrong Agitation excited iti the 
Retina, that of Yellow from a weaker, and 
that of Green, Blue and Violet from others ſtill 
weaker and ene and conſequently, that 
the Red -makin ys are the largeſt, the 
Violet-making 4 leaſt, and the ſeveral in- 
termediate Serts of Rays of} ſeveral. inter- 
mediate Degrees of Te Ja) What pen 
ere ä e 


9 34 
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«of Light her Badia of different Siz 
leaſt of which-mayimake Violet, the 
and darkeſt! of the Colours, and be moe 
4 eaſily diverted: by refracting Surfaces) 
their right Goutſe; and the 70850 a are 
«bigger and bigger, may make the ſtronger 


and more uri 
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35. To this it has been lately bjected, 
by ther itigeniots Mr. MELVILI, in he 


that, i there be 37 Analogy 
and * reffactive Power, it will 


4 Raubes . . Magnitude or 


Denſity be, and JO all Sartegf Rays would 


| «11 be {till eg refrangible; whencethe thinks 


. different. F Volocities from + the luminous 


W 


id Colours, Blue, Green, Yellow 
Fand 'Redzriandibe more and more difficultly 


Egays Phyſical and Literary, vue di. 


i probable Opinion, that the differ- 
„ ently colored Rays are propagated with 
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25 Attraction, yet the Earns 
Vcheſe Attractions are governed, are d 
widely different, that there cannot be the leaft 
Doubt, with any body who thall.confider what 
- pr ferent ern As, that tho 


if the Rays of 77 rom be Bodies or li 5 
Sizes, the attractive Power of the r 
Medium, which, near ats Surfape, is infinitely 
ſtronger than Gravity, ant Jer vatihes at a 
very mall Diſtance from it, muſt in them 
produce different perpen icular Velocitics, ftil 
the greater Velocity the ſmaller the Particle 
be. And as this is a ſufficient A hoer to the 
Objection formed againſt NEwTOox's 
ctrine, ſo, on the other Hand, the Hypotheſis 
which our Author himielt EN es S Lem 
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unit hee ugh dy: 
iis in all the Rays 8 = 


n Move with a 
5 ER 10 10 ae : 

Cauſe acting uni m ſhould produc | 
en, t Effects on, fimilar Subjects n ibn Cir- 
n HE a4 nat much lefs.abſurd, 


- £24 wy er, . Si _ 
clis rait from hat our Author himſelf 
Propoſes f for examining his Theory. His Words 
pag: A L The Time which the extreme, Violet 
takes to move. thro any Spaces muſt be to 
cc that which the ne 28 78 tog. a 5 
chin be | fugpal d in a quadrate Aſpe 
With the Sun, 3 the Eclipſes - 
* his Satellites, are 5 21 


« 
* deiare 


i" for a 77th Part of 41 or 32 after 
the Red, reflected at the ſame time, is 
Lene chat is, à Satellite, ſeen from the 

Harth lought to change its Colour abobe half 


4 4 Minute before its total Eimer, 
<-2white'to-a livid greeniſh' Cole 


CC. into Blue, and, At laſt, vaniſh —— 5 


„ And the ſame Phenomenon ſhould take = 


ce in the time of Emerſi n, by E contrary 
b | on of Colours, beginning with Red 


„ and ending in White. ” Then he adds, * 


„If this Phenomenon ſhould be actually per- 


«ceived by Aſtronomets, we ſhall have a . 
« ſufficient direct Proof of the different Ve- 
* locities of the coloured Rays; for I ſee not 


46 (ſays he) to what other Cauſe the Phend- 


6 pers be could be rationally! aſcribed; if it be 
364 not, we may conelude, that Rays: of all 
. Colours are emited ach gel enn rows 

"Com non Velocity. PPE „6K A | - 

80 far this ingenious Gentleman With whom! 

I agree in every Particular; but muſt⸗ be for- 

given to obſerve, that the Silence of alf Aﬀtro- 

nomers, with regard to this P/ nomenon, makes 
it evident, that it does not take place; for 
ſuch a remarkable Phenomenon could not have 
miſt been obſerved by them; and, if it had 
been obſerved, they no doubt would have pub- 
liſhed i to the World when writing on that 

Subject; 


24 
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Subject: Since therefore this Pheno nenon does 
not take place, we may from thanes laſtly” 
conclude; that Rays of all Colours are e 5 
and reflected with ene common Velocity, and 

that all the Newer of Colours, : and Degrees 

of Refrangibility, proceed from nothing elſe 
but the different Sizes of the Particles of Light; 
agreeable. to the Neurons an Doctrine above ex- 
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poſſible explained — of the 


fundamental Properties of Light as may be of 


| Phenomena 55 theOrder 18 

poſed now leads us to conſider how Mie is 
performed, to inquire into the Uſe of the 
ſeveral Parts of the Eye concerned therein, 
and to account for its various Conformations 
in e Animals. 1 1. 5 Yo 111, Bw. 1989! B13 w if: 
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19 — was one | of the —_ 8 
pagators of this Hypotheſis ; but others of t 
ſame Sect thought, that nothing Material, ſuch 
as viſual Rays or Spirits went out of the Eye, 
but, which is yet more groſs. and ridiculous, 

only a perceptive Power or Faculty, like, what 
the Vulgar imagine to proceed. from the Load- 
ſtone, by which they tup ole it acts pan Iron 
at a Diſtance. ; les 15:16 951 

The P y hago c ale ende that hoe went 
fome viſual Species out of the Eye to the Ob- 
ject, which, like a Ball thrown againſt a Wall, 
were immediately reflected back again from 
thence to the Eye, and ſo produced Viſion. 

Epleuvkus, Lucxzr zus, and Lzuciy- 

ros, aſſerted, that che Senſe | 

produced 'bya cotitinual ſucceſſive Eanavation 

of material Images, which they ſuppoſed were 

| conſtantly emitted to the E ee Ob- 

jzect, and Which, at their alt Emiſſion, are 
very great, and decreaſe oonfinaally ike further 

they go, till they arrive at ſack a Smalineſß, 


=; will permit them to enter the, Eye, 
e en 


nion; only he thought that theſe S 


enirus e J en the fame. 


or Images did not enter the itſelf, but Foes 
ed — N Y "TOP 2 ma 


57 a= . 
a . „ 


10 Nee one Tu wor then vetunned; 5 
and made ckrit Report to the Eye, and fo to 
cauſing the Senſe of | Seeing; + 
ne that famous 5 pame and | 
firſt” Founder of the Peripatetic after 
ing Tefated the Opinion: 2 PLEr a: and 
the other Philoſophers that went before him, 
aſſerts, that” Colours, which with him are 
Qualities of the Obj eck, do move the tranf- 
arent Medium as that does the Eye, and there- 
7 communicates their Images to the Brain, 


or common Senſory: Yet Gs Gar LEN, that great 


Diſciple of Ax Is TOT LE, from Wham he 
borrowed” moſt of his Philoſophy,” rejects 
this Opinion, "and and rather” en bat af 


Prat $99 64 alt 9 
— 


Des CarTEs: ſuppot 
by bare Motion"only, er 4 material 
Emanation from the Object; but only that 
the Light (which with him alſo isnot a Body, 
but the Motion of the finer om” Sim) 15 
35 wm 


OA Wes oo 
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| 
1 
| 
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sthe Eve juſt” 

| e Gbieck is ka ed to > vs: 7 wel 
10 by which Motion is continued' along g the 
ic- Ne erve up into the Brain, where it RG 


1 je Conarion, or Glandula Pinealis, with bin tho 


FE of the Soul, and by that means produces 

Senſation, | and. e the 1548 
J judge accordingly.” HD $10 os . Hunt 
Theſe are the 2 af hays 
19 1 invented 8; e | 
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are al ed Howrah won ae wah ink 
2. That we may es vor 0 19 5 . 
Account "how this noble - zenſe 1 
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dhe meer again in ſo ma Points, after 
ar; been made to pref Leal 
there they will make a Picture of the Oel upon 
any white Body on which they falt. 
"DEMONSTRATION. Let PR „(PI AX E III. 
F g. 22.) repreſent any Object without Doors, 
and AB be a Lens placed Si a Hole in the 
Window-ſhut of a dark Chamber, whereby ay 
ys 


Lays that come 0 rom any Point Q of that 
Object are, by the refractive. Power of the 
Gla aß, turned out of their ſtreight Courſe, and 
2 
| Made to converge and meet again in the Point 
0; if a Sheet of white Paper be held at 7 fox 
the Lig ght there to fall upon it, the Picture of 
that Object PR will appear upon the Paper in 
its proper Shape and Colours. i as the Lig 15 
which comes To m the Point Q goes to 
Point 9; ſo the L ight which comes from the 
other Points P and R of the Object will go to 
o many other correſpondent Points ↄ and r (as 
zs manifeſt from the Laws of Refraction above 
explained.) So that every Point of the Ob- 
10 ſpall illuminate a correſpondent Point of 
the Pi Cure, and thereby make a Picture like 
the Object in Shape and Colour, this only ex- 
cepted, that the Picture ſhall be inver 
And this is the Reaſon of that vulgar ] 
ment of caſting the Species of Obe from 
aboard upon a Wall or Beet of white Paper in a 
dark Room; which is therefore an experimental 5 
Proof of the Truth of this Lemma. 

9 3. Now this Repreſentation of Objects 
upon, a Sheet 'of white Paper, by means of a 
Ions placed at 8. Hole in the Window-ſhut 
al a dark, Room, is perfectly ſimilar to what 

happens in our. Eyes when we view Objeds ; 
100 , in 1⁰ far as our Eyes : are concerned, 
| 0 {ts in we but ſuch A Kefraction of 

N 1. | pg 59 e e 
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the Rays of Light by the tranſparent Skins 
and Humours of the Eye, as is neceſſary to 
unite and bring together the Rays which come 
from the ſeveral Points of the. Object in ſo 
many correſponding Points in the Bottom of 
the Eye, and there to paint the Picture of the 
Object upon the Tunica Retina, with which the 
Bottom of the Eye is covered; which Picture 
being propagated by Motion along the Fibres 
of the optic Nerve into the Brain, is the 
Cauſe of Viſion: For accordingly as theſe 
Pictures are perfect or imperfect, the Object 
is ſeen perfectly or imperfectiy: If the Eye be 
_ tinged with any Colour (as in the Diſeaſe of 
the Jaundice), ſo as to tinge the Pictures in the 


* 


Bottom of the Eye with that Colour, then 


1 ? 
: + 


all Objects appear tinged with the fame Co- 
lour ; if the Humours of the Eye, by od Age, 
decay, ſo as, by ſhrinking, to make the Cornea 
and chryſtalline Humour grow flatter than 
before, the Light will not be refracted enough, 
and, for want of ſufficient Refraction, will not 
converge to the Bottom of the Eye, but, to 
ſome Vids beyond it, and, by conſequence, 
muſt paint in the Bottom of the Eye a confu- 
ſed Picture; and, according to the Indiſtinct- 
neſs of this Picture, the Object will appear 
confuſed and indiſtinct. This is the Reaſon 
of the Decay of Sight in old Men, and ſhews 
why their Sight is mended. by ſpectacles ; for 


x , 
* 0 
1 £ 


thoſe convex Glaſſes ſupply the Defect of 
* „ Jlumpneſs 
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plumpneſs i in. the Eye, and, by increafing 
the Refraction, a. make the Rays converge ſoon- 
er, ſo as to conveen diſtinctiy at the Bottom 
of the Eye, if the Glaſs wel a due Degree 
of Cie: And the contrary happens in 
ſhort-lighted Men, whoſe Eyes are too plump 
for the Refraction being now too great, the 
Rays converge and conveen in the Eyes be- 
fore they. come at the Bottom; and therefore 
the Picture made in the Bottom, and the. Viſi- 
on cauſed thereby, will not be diſtinct, unleſs 
the Object be brought ſo near the Eye, as 
that the Place where the converging Rays 
conveen may be removed to the Bottom, 
or that the Plumpneſs of the Eye be taken 
off, and the Refractions diminiſhed by a con- 
cave Nas of a due Degree of Concavity; 
or, laſtly, that by Age the Eye grows flatter, 

till it 0 12 a due Figure; for ſhort-fighted 
Men fee temote Objects beſt ; in old Age, and 
therefore they are accounted to have the 
moſt laſting Eyes. 

$ 4+ Thus, 1 general, Viſion is performed. 
But, in order to underſtand how. the ſeveral 
Humours of the Eye conduceto the forming of 
this Image or Picture, (ſee PLAT EI. Fig. 23.) 
where Z. is the Eye and Bz, Bs, Bu, c. are 
Rays coming to e. Eye from the Point B, 
of the Object ABC, placed at a convenient 
Diſtance before the Nez of theſe Rays it is 
obvious, that the middle one Bz being in 


| | the | 
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the Axis of Viſion, muſt: fall perpenchein) 
upon all the Humours of tlie Eye, as it paſſe 
thro' them to tlie Retina, and conſequently 
4 muſt move ſtreight forward to þ In the Bot 
tom of the Eye, without ſuffering any Re- 
fraction: But the other Rays, as BY, Bu, Or. 
by falling obliquely upon the tranſparent Cor "ea, 
which being of equal Denſity with the aqueous 
Humour, muſt have the: ſame refractive 
Power; I ſay, theſe other Rays, by falling 
obliquely upon the Cornea, which is denſer 
than the Medium of Air ' thro? which they 
paſſed, will be refracted towards the perpendi- 
cular; let therefore hp and hp be drawn per- 
pendicular to the Cornea, at the Points of Inci- 
dence's and 1, it is evident, that theſe - 
by being refracted towards theſe Perpendicula, 
will be made to approach one another, beeduſe 
the Perpendiculars themſelves; do ſo (for every 
body knows that Lines cutting a Circle perpen- 
 dicularly do approach one another ſo as to 
meet at the Centre); and this is the firſt 
Refraction which the Rays ſuffer in falling 
upon our Eyes, by which they are brought 
nearer to one another, that more of them 
may paſs thro! the N and _ not be 
loſtups n the Uvea.. 

A — Reftaction hich. thoſ Rays 
ſuffer, is in paſſing out of the aqueous 
Humour into the e by which Re- 

fraction 
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0 fraction they are made to approach ſtill more 
to one another than before; for the Cryſtal- 
ne being denſer than the aqueous Humour, 
the Rays here alſo muſt be refracted towards 
the Petpeadiontars 1 P, i P-; but theſe Petpen- 
dicylats, becauſe of the convex circular Surface 
of the Cryſtalline, do approach one another; 
and therefore the Rays, which by Refraction 
are turned out of their ſtreig ht Courſe, and 
made to move towards 5 Perpendiculars, 
muſt alſo approach one an other, and become 
more cenvergent: And this is the ſecond Re- 


> * 


fraction which the Rays ſuffer in moving ;thro* 
thetra Sanne nee the Eye. us 
But there is yet a third Refraction whiththe 
Rays ſuffer in paſſing out of the c ryſtalline 
into the vitreous Humour; for the er . 
Humour being more denſe than the vi vitreous, 
the Light, in paſſing from the; Cryſtalline. into 
5 this. Humour, will be refracted from the Per- 
pendiculars P/, P/: But, becauſe the Surface 
E this Humour is not convex as that of the 
other Humbdurs, but concave, anſwering: to the 
convex back Part of the Cryſtalline which is 
lodged therein, theſe Perpendiculars muſt 
recede from one another, as in the Figure; 


and conſequently the Rays, by being refracted 5 


from them, muſt be made yet more nee 
gn bare one another r 
ei 1 ile aFq 2 eu 
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By theſe Refractions, the Rays of Light 
which come from the Point B, are made 
to converge and meet again in the Retina at 
the Point ; and in like manner the Rays that 
come from all the other Points of the Object, 
as from A and C, are made to converge to 
ſo many other Points in the Retina, as a, and c, 
and by that means an inverted Picture of the 
Object will be painted on the Retina, juſt 
as when, by a Glaſs Lens placed at a Hole 
in the Window-ſhut of a A! Room, the 
inverted Images of external Objects are caſt 
upon a Piece of white Paper placed at a due 
focal Diſtance behind the Lens. And as this is 

agreeable. to Reaſon and Geometry, ſo it is 
confirmed by Experience; for if you take off 
from the Bottom of an Eye, newly taken out 
of the Head of any Animal, a ſmall Portion 
of the Tunica e an Sclerotica, and 
place this Eye in a Hole made in the Window 
Mut of a dark Chamber, fo as the Bottom of 
the Eye may be towards you, you ſhall then ö 
ſee the Pictures or Images of extern 
lively painted on the Retina,” with” their 
pr Figures and Colours; enly theſe 
Pictures will be inverted, as has deen already 
1 "i, . 

70 33 W 18 TA Adar is the | 
I find who endeavoured to explain Vi- 
fion from Pictures — the Eye. But M 
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he. knew nothing of the Refractions mide 
by the Humours of the Eye, whereby theſe 
Pictures are rendered perfect and diſtinct, his 
Doctrine at beſt is but lame and defective. 
| I. 18 as follows : | 27 9m 
Having diſconcred that Nice of external 
Objects are made upon the Wall of a dark 
Room by Rays coming thro? a {mall Hole in 
the oppoſite Wall, without- the Interpoſition 
of any Lens to refract the Rays, (a Phenomenon 
that was then new, and had not been before 
obſerved by Naturaliſts), he, in his Book 
de Magia ee printed in the Year 1 560, 
anden thoſe Pictures at large, and ſhews by 
what Methods their Diſtinctneſs may be pro- 
moted; and then concludes, that he had not 
only decided the grand Diſpute. about the 
Reception and Emiſſion of Rays, which had 
ſo much divided the antient Fhiloſop ders, 
(ſome maintaining that Viſion was ca 
the Reception of Rays into the Eyes, hüllt 
others, as Eu cLID, Protomy, ALHAZEN, 
and other antient Opticians, thought it more 
agrecable to Nature, that certain Emanations, 
by them alſo called Viſual Rays, ſhould flow. 
from an animated Subſtance to an (inanimate 
one, rather than on the contrary); I fay, 
from thoſe Pictures, PoR TA concludes, that 
he had not only decided the grand D | 
a0 the. e and Emiſſion of 115 ; 
ut 
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the- learned KEPLER. made the 
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but 3 alſo found out the true Cauſe of 
Viſion. for, ſays he, the Image is let in thro? 
ue Pupil, and is painted on the Surfa ; 
4 tae 6 cryſtalline e hich. An to 


„ 


— till it Was wo 2. by 2 5 


thence and united as it were in the cid 


Nerve. 17 Nena 8 V2 1336 10 
0 6. In this Manner Viſion was Conumonly 


explained, till about the * — 1600, 2 


covery, and ſhewed, by his Geometry, 
what Manner the Rays were refracted | 
all the Humours of the Eye, and formed a 
diſtinct Picture upon the Retina, in like man- 
ner as Pictures are formed by à Glaſs: globe 
full of Water. (See his Paralipomena ad V 1 
TELLION EM). He alſo diſcoycred the Cor - 


tution of defective Eyes, that is, 2 


Pictures became confuſed, and ſhewed in 
what Manner they are rendered diſtinct by 


Spectacles, and concave Glaſſes, whoſe Effects 
the Time of 


had been ſo much admired -fron 
their Invention, (which was only about 300 


or . Tears > baja and * ſo long per- 
2 


: 5 
* * 
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plexed' the gresteſt Wits to accoummt for 
them. The valgar Account of Objects aps 
y erect, notwithſtanding” the gd 
of the Pictures upon the'Rering, is alſo KE P 
1xx8's, who tells us, that the Mind 
perceiving an Impulſe of the Ray on the lower 
Part of Mie” Retina, © conſiders this Ray as 
directed from a higher Part of the Object; 
aid likewiſe perceives the Impul | 
on the higher Part of the Rerina, to be 
directed from the lower Part of the Object: : 
Which Solution Ds Car Es illuſtrates, by 
conceiving a blind Man to hold in his Han S 
two Sticks croſſing each other, and to puſh | 
the Top and Bottom of an upright Obje&t 


Man will | judge that to be the- Upper-part of the 

ject, which he puſhes with the Stick held 
in the lower Hand; and that to be the lower 
Part of the Object which he touches with 
| the Stick in his upper Hand. 15 

18 7. T have ſaid, that enn as tie Pi. 
tures upon the Retina are perfect or iniperfect, 
the Objects are ſeen perfectly or imperfectly: 
But we are not from thence to imagine, that 
the Mind ſees or perceives any Pictures in the 
Retina; or that ik judges of "Oar from what 
it obſerves in "theſe Pictures. This is a vul 
That, For Proof of rr 16 E need A chere, 

. ee 5 21 


with their Extremities; and A that this 
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1 /, Properly. ſpeaking, t. e is no Pic '« 
in 6 Ferit, 1 Fs which are feet 1 
painted there when a Bit of the Sclerotica and 
 Choroides have been taken off from the Bottom 
of an Eye, are Senſations in the Mind of him 
who. perceives them, and do not belong! to the 
Retina on which they appear ol be painted, 
Theſe Pictures, confidered as belonging to the 
Retina, conſiſt in nothing but the Union or 
Coaleſcence of the Rays that come from the 
ſeveral Points of the Object in 1⁰ many Wd 
25 ing Points in the Retina; ; from 4 80 
oints 1 in the Retina. they agai roceed % the 
fame r manner as they Proceed deck bes before from 
the correſponding . Points in the Obj 
therefore affect the Ey es of the pe 4 If g 
the ſame manner, Ri by affectu ng them in 
the ſame manner, produce. a Senſation ſimi ilar 
to that produced by the Object itſelf. This 
Senſation is therefore very properly called a 
Picture of the Object; but this Picture being 
in the Mind of the Spectator, does nat. bel long 
to the Retina on which, it app an to be paint 
ed. But, 
24h, Tho there. was a Picture i in the Retina 
in cher vulgar groſs Senſe that ſo many imagine, 
yet it is impoſſible that the Mind N percgive 
it there; becauſe all the Sen fations. or Percepti- 
ons of the Mind are preſent. with. it and in the 
7 Senſorium f ey appeal to every one's, Ex- 
| perienc e, if he ever ſees or obſerves any 
1 888 
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pictu s r ain any Thing le be in the Reis. And 
to ſay we { Obſerve or per ceive Pictures 
there, er bein g ſerifible or conſcious of it, 
is abſurd and ridiculous; The Mind of ſenti- 
cir Princi 5 does not at all perceive in the 
Retina, but-in the Senſorium whereit is preſent; 
for when, thro? any Datel or Paral ws of the 
N erve, the Motions or Vibrations im preſſed 
on the eee by the Rays forming the Picture 
are not propa, vated. to the Senſorium, or that 
Place of the Brain ih which the Mind reſides; 
the Mind perceives nothin g; nor Is it indeed 
poſſi ible it can perceive any thing; for whether 
the Mind. be thous cht aCtive or paſſive in its 
Perceptions, „ it is ewa, that it can perceive 
nothing but whit is preſent with it; for it can 
no ihn pere reeive where it is not, that hen it 
ir tor; and ir may as well be or exiſt where it. 
ir 07, as ack, uffer or perceive. here it 
nf not. All Thibgs perceived. muſt therefore 
be preſent with the Mind and in the Senſorium, 
Where the Mind reſides; and that not only 
virtually, but fubſtantially. Nam virtus ſine 
ſubſtantia ſub Here non Poreſt, as NEwTON 
29 etli it, (Principia Mathematica, Schol.. 
general. [ub ©} | 
. AI ecke Ilan that. did hes Mind 
perceive Pictures in the Retina, it behoved to 
be there preſent: And for. the fame Reaſon, 
did it mat in the other Organs of Senſe, it 


. bchoved 


„ to be ban teen the e thi 
Body; becauſe the Senſe of Feeling is difſuſed 
thro all the Body: Nay, in ſome Caſes it beho: 
ved to be extended beyond the Body itſelf, as in 
the Caſe of Amputations, where the Perſon, aſter 
the Loſs of his Limb, has the ſame Perception 
of Pain, Ttching, Or. as before, and fetis 
them as if they — in ſome Part of his Limb, 
tho' it has long ago been am 1 
moved from that Place where * Mind places 
the Senſation. Having had this Misfortune 
miyſelf, I can the os vouch the Truth of 
this Fact from my own Experience; for I 
ſometimes ſtill feel Pains and Itchings, as if in 
my 't oes, Heel or Ancle, Oc. tho? it ben ſe- 
veral Years ſince my Leg was taken off. Nay, 
theſe Itchings have ſometimes' been-ſo1{twong 
and lively, that, in ſpite of all my Reaſowand 
Philoſophy, I could. {caxceiforbear attempting 
to ſcratch the Part, tho“ I well knew there was 
nothing there in the Place where ] felt the 
Itching, And however ſtrange this may ap- 
to ſome, it is nevertlielbſs nd way mira · 
culous or extraordinary, but very agreeable to 
the uſual Courſe and Tenor of Nature; fot, 
thoꝰ all our Senſations are Paſſions or Perceptio ons 
produced in the Mind itſelf, yet the Mind me- 
ver conſiders them as ſuch, but, by an irre- 
ſiſtible Law of our Nature, it is always made 
to rely them to RAP external, and at a 
013/083 4.5 | Diſtance 


| 365 
Niſtance from the Mind: for itt always con 
ſidders them as belonging either to the Object 
the Organs, or both, but never as belonging 
to the Mind Hel; [in which they truely ares 
ant therefore, When the nervaus Fibres in the 
Stump are affected in the ſame Manner as they 
uſed to be by ObjeQs acting on their Extrefnities 
in thd Toes, Heel or Ancle, the fame Notice or 
Information muſt be carried to the Mind, and 
the Mind muſt have the fame. Sentation, and 
form the ſame judgment concerning it, vin 
that it is at a Diſtance from it, as if in the 
Tocs, Heel or Ancle, tho' theſe: have long 
ago been taken off and removed from that 
Place wheth the Mind yon the Senfa- 
tio, . Fre 181 28] I Tet THT 
— ſhould. prove Nats to he: conceived, 
in anay be illuſtrated by what happens in the 
Senſation of Colours; for tho the Colours v 
percaive are prſent with the Mind, and in 
the Senſdh ium, yet we judge them at a Diſtance 
from us, and in the Objects we look at; and 
it ĩs not more difficult to conceive how Pain 
may be felt at a Diſtance: from us; than low .. 
Colours are ſetn at a Diſtance from us. 
1108 This may ſtill be furcharilliaftrated by 
coiiſideting Viſion by Refleckion or Refraction; 
ſor an Object Seniby Reflection or Refra ĩon 
does not appear in its true Place, but in that 
Tings ng the: Rays after their: laſt 
510 Reflection 
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Reflection or Refraction diverge, in fallin = 
the Spectator's Eye. Thus, if the Object A 
(FrarE III. Fig. 24.) be feen by —.— 
of a Looking-glaſs mn, it ſhall appear not in 
its proper Place A, but behind the Glaſs at a, 
from whence any Rays AB, AC, AD, which 
flow from one and the fame Point of the Ob. 
Ject,' do; after their Reflection made in the 
Points B, C, D, diverge in going from the 
Glaſs to E,F;G, — they are incident” on 
the Spectator's Eyes. In like manner, the 
Object D (Tig. 25.) ſeen'thro? a Priſm, 
pears not in its proper Place D, but is Wie 
tranſlated to ſome other Place a, ſituated in the 
laſt refracted Ray FG, drawn backwards froth 
F to d. And fo the C Object Q (Fig. 26.) 
ſeen thro the Lent AB, app at the Plate , 
from whence the Rays diverge” in paſling 
from the Leur to the Eye: 
Now, as Objects ſeen by Reflection ot Re- 
Fraction appear and are ſeen, not in their true 
Place, but in ſome other Place from which 
they are abſent, and that becauſe the Rays 
fall upon the Eyes, and make a Picture on 
their Bottom, in the very ſame Manner as if 
they had come from the Object really placed 
thets, without the Interpofition of the Glaſs; 
ſo, when the Impreſſion made upon the ner- 
vous Fibres of the Stump is the ſame as if it had 
come from an Object acting on their Extremi- 
e 5 tles, 
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ties, the Senſation muſt alſo beithe ſame, am 
the Mind, by forming the ſame Judgment con: 
cerning it, muſt feel it As in the 'E OES, + Heel or 
Ancle, Cc. in which thoſe nervous F 10 
terminated before the Leg was taken off. 
_ 1 $i9- The ingenious Dr. Marre, in 8 
ene for the Motions of the Heart, an 
the other Muſcles of Animals after Death, or 
their Separation from the Body, has ſup 
poled, that the Soul is preſent with every 
Part of the Body, not only when the Body is 
intire, but even; after it is divided, and its 
Parts removed from one another, perhaps to 
the Diſtance: of many Miles; and has alfo 
ſuppoſed, that, in different Parts of the Body; 
it exerciſes different Faculties; that it can oi 
exerciſe the Power of | reflex | \ Conſciouſneſs) / 
| Imagination, Judgment, Reaſon and Memory 
in the Brain; can only taſte in the 
Tongue, ſmell in the! Noſe, ſee in the Eyes, 
hear in the Ears, and feel; Hunger in the 
Stomach, and Pain over all the Body. (See 
War TT's Eſſay on the Vital Motions,. Sect. Xill. 
and Basale! Eſſays, Eſſ. H. Sect. 2.) 
But to me ſuch Suppoſitions ſeem. * 
more unaccountable; than the Phenomena them- _ 
ſelves they are brought to explain; for if the 
"og dee, preſent. args 2 an 1 the 
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EFody after they are removed to a great 


Diſtznce from one another, the Soul itſelf nruſt 
neceſſarily be diſcerpible: and it is no Anfwer 
to this, to En That the Soul is a Subſtance 
«fg perfectly and eſſentially one, that any 
„ Diviſion or Separation of its Parts do 
+ neceffarily infer a Deſtruction of its 


* Eſſence. This indeed will readily be ac- 


Pf knowledged ; but it will not from thence fol- 


low, that this ſame indiviſible Soul, Which! 15 
ſuppoſed to co-exiſt with all the different Parts 
| of the Body, can continue to co-exiſt: with 
them after they are ſeparated, and yet fill 
continue one, without any Diviſion or Segen 
tion. The natural and plain Confequetice of 
this Indiviſibility of the Soul is, that it fre 8 
| continue preſent with all the 0 of the | 
after they are ſeparated, and conſequently this 
Hypotheſis che þ to be laid aſide, as rc a be 
to that Oneneſs and Indiſc erp bility, of the 
Soul, of which we have 11 1 e 
| Proofs. | . 7 e 
To ſay, that the Soul continues preſent Wich 
all the Part of the Body after their Sepa- 
ration, and yet is not itſelf ſeparated or divi- 
ded is to ſay, either that tie Soul can wholly 
exiſt in the Parts of the Body, and yet at the 
fame Time alſo exiſt in the intermediate, Space; 
MARK 1 is a n aud dire eee , 
| 5 no 


23> 


20 ap. II. an, "oY Bye. Tb 36 
15 00 e Lawo in two e g 3 differ i 
1 5 at the fame Time: "Or if this is in 
tad, we muſt. at. leaſt ſay, that the Soul 9085 
Rot wholly exiſt in the Parts, as it did before (7 
11 Separation, but partly in the Parts, and 
_ partly in the intermediate Space, “ ſo as to 
| * 8 — its Sphere of Exiſtence increaſed, ; = 
Au ſeems to be the Opinion of this learned 
Author. But this alſo neceſſarily infers Se- 
Lis jon, and of, conſequence Dividbility;" T6 
Parts of the Soul can be removed fro 
5 another, they can alſo be ſeparated and 
l 1 another. And as this Rea- 
1 ons does not depend * on the Nature of 5 5 
wy | oul, or the Manner of i its Exiſtence, or. 
8 u the way. in, which it acts upon or is pre- 
! nt with t c Body, our being ignorant 
45 theſe,” 15 197 5 to the purpoſe: All that 
Reaſoning {vp poſes, is, that the Soul is one 
| a be Süße, and that it is ſubſtantiall 
pteſent, where it is allowed to be ſubſtantially 
reſent: and therefore it is preſumed this Rea- 
ſohing will be eſteemed of ſome Force, tho 
We knew leſs of the Nature, Powers and Pro- 
ties of the Soul, than we really do. 
1 Ea with reſpect to the Soubs exerciſing 
_ different Faculties in different Parts of the Body, 
5 kits alſo ſeems to me to be extremely unphiloſo- 
phical; for the whole Soul is but olie, and this 
one whole Soul has not ſome Powers here, and 
Vor. I 55 A a a e 


{ 
f 
|. 


+. the Actions of the whole; the whole thi 
ing Subſtance ſees both the whole 


every Odour, taſtes every. a Hel and feels 
% every Thing that touches any: Par th 


e and every Thought, ; 1s th 


4 
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| — 5 3 there, but all its Powers . are the 
Powers of the whole, and all its Actions are 
the Actions of the whole; ; and this one 
whole. Soul exerciſes all its Powers and Fa- 
culties in. that whole Place in bieh i 
10 

But, that I may. not tire the Reader with 
pris ee Reaſoning, I ſhall content. 
ſelf with a Quotation fr en the learn ed. Dr 
CLERk. His Words are: The Organs. of | 
the Senſes are intirely diſtinct from one bf 
4 other, but the Thing, that perceives, by 
« thoſe different Organs is one and the fame 
% Thing, one thinking Being, which, 

Man calls himſelf; and this one chinkin 


. p Being has not ſome Powers 1 in ſome Parts 55 


« and other Powers in other Parts, dome 
* Actions in ſome Parts, and other Actions 
in other Parts; but all 1 Powers. are the 

4 2 ja of the whole, and all its Actions 


ect 
« and every Part of it; the ſame whole t 3 
« ing Subſtance, hears, every Sound, ſmells 


Body. Every Lag nos every. Yolit 
ion, 
% and Thought of the w] ole thinkin Wl Sub- 


„ ſtance, which I call Mya: and if this one 


" 6 Subſtance 
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4 Subſtance (which we. ſtile the Soul of Man) 
: has not Parts which can act ſeparately, it 
«may as well be conceived to e none 
- «that can exiſt ſeparately, and fo be abſolutely 
„ imdiviſible. (See CLERK'S 3d. Defentt 0 
Hit Letter 10 Mr. DopwerL 19 But it would 
ſeem, that Dr WR TTT has overlooked this 
Paſſage, elſe it is to be .preſamed 'he- 
haye made ſome” Anſwer to it, and to the 
Arguments ſcattered up and down theſe De- 
fences in ny port of it; eſpecially that i 4 
| Auburn, is allowed to "He a Man of great 
Kuthority a that Dr. WH T TT himſelf, in 
2 "theſe very E Defences, Has told us, 
that 1333 Metaphyſics,” and ſound 
« Philoſophy, are happily united in them. 10 


FEA... 


on the Vital Motions, þ k 281 * But to 
err e? STYRY FO 21 5 5 111180 * 
| 0 78 : kaving ſhewed, that the Mind does 
Hot Tee any Pictütes in the Retina, ot judge 
"of Object ects from What it obſerves” in theſe 
Piet bes, it will be aſted, what Connection 
| there then is betwixt V ion and theſe Pictures, 
and how it comes to paſs, that Objects are 
"feet perfettly or imperfectly,” accordingly as 
de kite re T Ttect. or im De Re 
"tions are Modi Eb of! the Mind elf a- 


_ - ip 4 1.4 


rom the Motions or TORN excited 
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but always aſcribes them, either to the Object, 
: 9 95 ns, or both. This Have alread unte 


to underſtand how the Ob 


4 e to 


Mind's ſeeing'a 
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ple $6 Senſor iu, to Which the b 406 p eferit; ; 
wit the ind 7 85 conſiders them 1 Ae: 


__ 


- ſhall have "Occaſion aſterwar, s to de- 
it, more. particularly, that, in ſeeing 


Objects, the Mind, by means of an origmal 
and connate Law, to which it has always been 
u 


ſbjected, traces back its ou Preceptions, not 


only from the Senſorium to the Rerina, but 
from thence alſo outwards towards the Ob⸗ 


ject itſelf, along right Lines drawn perpen- 


J 
diculatly to the Retina from every Point fil 


O Which any mpreſſion 15 pany by the Rays - 
forming the Picture; by "which meäns the 
Mind or vilive aculty 5 always ſee every 


Point of the Object, not in the Senſbrium Js 
Retina, but without the Eye, in theſe 


dicular Lines. And This being 4 it 4g 0 
Apel perfect, 
according as its Image .otvithe 
tor imperfect, > without having 
; 1 Suppoſition ofthe 

icture in the? Retina; forwhen 
the Rays that come from the ſeveral Points 

of the Obe ect are not exabtly united upon the 


etina, the! iure of eat Point will be a 


Spot that takes p a onfiderable Space upon 
the Retina, aul ö by Being a and 


confounded with the —— of the neigh- 
bouring 


2 8 


chop. 1. the Humours 1 . The mn 


Points, which, allo, erg Spots, maſt. 
— 4. the, P 'oints of f.the Ofic to. * lei n 
1 ns many e and à great many of. 
be ſeen in n the ſame, FREE; OM. 
"which Confuſion, th u of the Or 
jetwillalſo, be confuſed and indiſtin inct, 8 4 
Tg illuſtrate this, let COB PTAULE ys" 
Fig: 27, ) be an Object, whoſe Points O, Ban | 
CG Meni . that are not ke at, 
| the Retina, but beyond it as far a as R; do, u 97 5 
oncthe Retina, form the circular Images 9 
and FE and let F he the Centre of the 19 
every Linc that is drawn' perp For 


thro) whic 
eulau to the Retina mult, paſs. . F rom the ex- 
 treme;\Points/of theſe circular Images on the: 
Retina o, I and g draw ri Lines to the Cen, „ 
tre F and .continye them to the Ho er, : 
in che Ejgnrez, theſe; 19 755 5 E. reaſon ui 
2 F, Will 
; rpendicul ar toſtbe Kere; hence it 18 
La, dent, that the Points O, B and S m nt uſt. 15 
ken without the Eye i in the whole of the cite 
cular, Spaces,,QCIB,  BOLH, and CGKO, 
which.aze comprel ended within the right Lines 
drawn perpendicularly. to the Retina from the 
extreme. Points of the. S of the re⸗ 
ſpectivg Points; which..C rey being i : 
and.canfounded with one angther, it fol OWS, 
that the Points 09 Band Cmuſt, for the Rea- 
5 15 85 n N confuſe 0 "Ting . 
C 
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diſtinct, tho' the Eye fees not the. Confuſ on 
that is! in their Images on the Renn. 
de "Before I Fon this Sübheck, it m 
be JENS: to notice, by way of . Corollary, 
pat, fince diſtin&, Viſion depends on the Vi 
Ee tindtneſs of the. Pictures, on th g Retina, it i 
| Nee our Sight can ever be able olutely 4 
rfect; becauſe theſe Þ1KtL ures, © even in 
135 be del 4 50 , are always Tomewhat' confuſed 
| Be indöltinct. This Confuſion in the Pictures 
_ atiſes from a twofold Cauſe; Fi rſt, the Spherical- 
neſs of the Figures of the 5 1 Humours; 
and, Secondly, the different Refranpibility of 
0 Ra Ii 1 0 
155 97 85 the Firſ, TY: Well Kno, 
Þ 'S A the Diſcovery « of the true Law. = . 
efraction, acc ording to the Shen þ Rgtio of t the 
Sines, DES Cak N Es, aud other Mathe ema- | 
ticians, ſoon, found, that 211. the Rays of Af 
large Pencil could not poſſibly. be collected. 
4 diſtinct Point by any Les 17 com pole "of 
herical Surfaces, bavin 100 vher the ne 
s No of Curvity; an th af tl S8 85 
of the Rays from that Point „Her ee 
4 with the Breadth, of the. Glas; th 15 15 
Rays of the Pencil being g radually too. muc 
bent, as they 1 from xh : Axis of the Lens; 5 
or, which is the | F; "hit x, th ; 1 5 kay 
being gradually 100 little bent, as they 
JEW! hed: this! 1 


1 


7 


Bi th tbe yr 


He ether to one fin gle Point after Refraction; = 
onfec gently . the Angles of Incidence of 
te exterior Rays are too large” for that Pur- | 
po le, both at op 70 firſt and ſecond Surface' of 
he Globe or "Low. Theſe Aberrations, c cauſed 
1 the ſpherical 8 Sprfaces of Glaſſes, were tllen 
ght the only II pedimentt the Perfettion 
f Teleſcopes ; and this engaged the 'Mathe- 
maticians In determining v vhat Figure a Glas 
muſt have to refract all the ays of a Pencil 
to 4 Ven Point; : and having found, that - 
Ct 6 figured. [ ac, ording to, the Surfaces” de- 
ſcribed by Conic Sections turned about thew ; 
Axes, would. have that Effect, they preſently 
fell A ns, Eng ines for grinding Fj 
poliſhing * ets according to the Shave Pe 0 
| 'Copic 8 arfac Sir IS AA Newton 


ty I'# 


mn Was f 

15 755 tht 117 5 a Curioſity at the fame | 

time to tr try. the celebrated Phenomena of the 
renerated by the Refraction of a Priſm, 
3 91 be 5 ebene, ir rh 


lin ho, 10 ſo 9 Fi want 11 5 Glaſſes 1 
| gre as e Light itlelf f 18 Fr 


1⁰ hat, % a Glaſs fo Sach 19 as 5 | 
collect any one "Sort. "of Rays | " into. A Point, 


it would not collect theſe 10 into the Ae | 
| Point, 


10 964 in this Work in the 5 


43 . gy 
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| [RY 1 having, the 72 Beide eg "of 
on the fame Medium, are diſpoſed to ſuffer, a 
greater Degrer of Refraction. This 6-4 4 

Nxwro take Reflections into Conſic ON 
and finding them always regular, 
eee 92 a vs 

; to their e 0 CE, 9on un- 

ood, that, by their Mediation, Optic In- 
nz might be brought to the greatelt - 

Perfection. And not long after that, h we | 

= 1 fected ſuch an Inſtrument 6 inches 0 Chic 

| — magnified - 30 or 40 Limes, Which he ft. 
| | -+{enibed. in the, Philofaphical Tranſadi 

| _ _ | afterwards, in his Optics. 


+» #9" LB 


| putably the greateſt Improvement 6.4. 41 le 
| ſcopes have ever received ſince theix firſt In 
vention; tho? it muſt be acknowledged, th: 

Was the 


Mr. JAMES GREGORY, of. 
firſt Inventer of a reflectin Tel eſcope, which 
he was led to, not by the ener of the 5 
different Ref Angibäliy of the Rays, Which 
| Was not then known, but from an Inconvience 
- he ſaw would follow from an hyperbolic Objet 
| _glak, Mr. Grxecoxy deſcribes this Tele- 
| . cope at the End of his Oprica Fromota, pu- 
Vliſhed ann. 1663; but its Conſtruction is quite 
different from Sir ISA NEW TOR $4" and 
not near ſo advantageous, as Sir AM . Jig 
fol as Don. * 10 feli an . 
0 3 
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13. :Fho',; ſtrictly ſpeaking there is alway þ 
ome Confiſion: i in our Sight, ariſing, fro 
the 8 erical eſs of the Sur of the refract- 
ing Humours; 3 Vet et this Confuſion is ſo: very 
(mall, that wWe are not ſenſible of it. The + 
Reaſon ef which may be gathered from a 

| bee 1 le Newrtovw's Oþrics for deter- 


Degre e of Confuſion ariſing ft 


the Fire of the Glaſs in Pictafes : 
mt d by A a Flacon ber Leut. The Theben 
is as follows” | Hy TER. - 
II the © Organ of a (Tabfeops't plano - 
con ex, nd the plain Side be turned towards 
the Ob un 1 he Diameter of the 8 phete 

448 18 Segment, be called D ad 


e ad 
the; einidiaimeter of the Aperture of Glaſs bectl- 


led S, and the Sine of Incidence ut of theGlafs 
into "2p be to the Sine of RefraQtion asT to R, 


tte Rays which flow from a lucid Point ſo'v 
Te z0te oft the Eens, that; bef6re their Inei- 
dence," they may be accoutited. parallel, ſhall, 
in che Place Where the Image 1s moſt diſtinctly 
made, be ic: 2 all 1 a little Circle, 


A 2 
whole Diaet is IX f N 8 very nearly. As, 
for Tr the Sine of Incidence I, als 
to the Sire o Mouton R, as 20 to 31, an 

if D, the Diameter of the Sphere to which the 
convex Side of che Glaſs” 8 round,” be 100 
Feet or 1200 ache. 8, the Semidiam 


Vor, ] 
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2 Fa — 
Sy 


Of Vifion.aud the Uſe of Book < HL 
of the Aperture, be 2 Inches; the Diameter 


RF 8898 12 
a * Title: Circle (hat i TG 7 Few wil 
r 1 545 5 ee 
an = | 7 77 4% 


$ 14. Fr rom ny TA it i TOR to: ſee, 


that the Circle of Aberrations from the Fucus, 


8 from the ſpherical Figure of refracting 
Mediums, is ſo very ſmall, that it can occaſion 
no ſenſible Confuſion in the Pictures 6 n. the 
Retina, and conſequently cannot occaſion any 
ſenſible Indiſtinctneſs in the Appearance of 
Objects; eſpecially if it is conſidered that the 
middle-moſt Rays of a Pencil are crowded 
ſo. cloſe together by Refraction at ff herical . 
Surfaces and Lenſes, and the outermoſt Rays 
are ſcattered ſo thin upon a Plane, paſſing thro 
the Facus perpendicular to the Ain, that the 
Confuſion they make in a Picture, by mixing 
with the Rays of other Pencils, muſt be nent 
to ens, when the Tug is of a moderate 


TY 


, SIZE. a — . 943 et} 1 71 \T 


* the Confagok; ari riſing gem the 


ther: "Canke, the different Refrangibility of 


the Rays, is many hundred times greater. 


For. underſtanding this, let AB (PLATEIV. 
Fig. 28.) be a Lens; EA, CI, FB, „parallel 


Rays; and let R be the Focus into — 5 the 
leaſt refrangible or Red-making Rays are cok 
2 the Focus * into which tg moſt 

refrangible 


ang ſball be” nearer to the Toki broad? the 
Focus R of the leaſt refra ngible Rays, by 
about the 28th Part of — whole Diſtance 
. RI; as New TON has demonſtrated [from ac- 
curate Exper 
V. the Lines: KL and MN be:drawn'perpendi- 
cular to the Axis CIR; MNhall be: r Part 
of the Broadth of the Glaſs AB, and KL 
Fart: Mhente OP, the Diameter of the Circle 
in the middle Space between theſe two Fork, 
(which Circle is the leaſt into which all the 
Rays can be gathered) is about the 55th 
Furt of the Diameter of the _ Or © of its 
Aperttire, if it have one. And therefore-the 
Error ariſing from the different Nefrangihility 
vf the Rays. in fach a Lens, as Mas mention- 
ed! in 99 — wm, where the Aperture 
was 4 inches, will be. mrafured by a Circle 
Whoſe Diameter is 2 Parts of an Inch; where- 
_ & the Error ariſing from the Sphericaineſs f 
: the 1 Surface, Was found bo be only 
La — whch is 
times: lefs hens: the Error ari 
different Refrangibility of the Rays; nde 
fore being in 3 VII little 7 
ſerves not to be conſidered. 
16. But you will fay, if the Errors: can- 
by the different Refrangibility: be ſo very 
great, how comes it to * that Objects ap- 
pear 


(ents. If therefore thro“ Rand 


"peat? 10 diftinet as they do, Beth theo Ab- 
opes, and to tht naked Eye.. 
| Ather anfiver, ift the Words of Næweron, 


berry 


4 i: : 4 1 A 1 
580 V ion and 15 


1 4 
18 


in any n, Part of thi Ana nd in 
Way from the Oentre to . 
N 0 contintally rarer and rarer] ſo as at the 
Circumference to become inſihitely rare, and, 
Fe Reaſon of their Rarity, are not ſtrong 
ough to be viible, unlelz in the een and 
er Ang it. £257 ICE) 2 1 9 205100 
Uuſtratii TH -this; Sir-Tsaxc- hz has: given 
ce lere i. His Optics which deſerves to be 
ed here. It is as follows ?: il 
et ADE (PLATE IV! Eg. 20.) repreſent 
one of thoſe Circles deſcribed with the Centre 
C, and Semidiameter AC; and let BFG bea 
Bo ler Circle concentric to the formen cutting 
witll its Circuthfetence the Senddlameter e 
B; and biſect A C in N; by Computation, 
85 sac bund, that the Denlity of the Light 
in any Place B, is to 3 in: N, as 
AB is to BO and that the hole LI . 
Within the leſſer Circle BEHG Is to the b 
Licht within the greater AD. 4s 
"AC „AB to Ads. Thus, if BC be 
the 5th Part of AG, the: Dight will be four 
1 ;-denfer i B chan 10 Nj-and: the 55 
5 hs t 
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Letten, . 1 A ? le, an vans | 
whole Light within the greater a8 9 4 25« 
MWueneg t is evident, on * Light within 
che leſs Circle maſt ſtri 1415 le; mugh 
ound. about baween ite -=y the C Circum! 
of the rated ii? v5 3:3: 1 qo Np Ati 
But dt is further to be noted, that the mſi 
luminous of, the i. priſmatic Colours are 
Fellow and Omnge. Theſe; affect the Sen 
more ſtrongly than all the reſt t toge 
next to theſe; in Strength are the Red. and 


Green. The Blue compared with theſe is a 
faint and dark Colour; and wage and 


Violet are much darker and fainter; 1 8 


theſe, com red with the ſtronger Colours, are 
7 are The Erage0, Ol jects 


of the mean frefrangible- Rays, which, an pt 
| the Conſine of. G feen and Blu, but. Mr 125 
Focus of thoſe Bays which arg in the Middle 
ofithe Orange and Pell wi therg here the | 
Colour im It iuminous and fulgepty that 
is, Ain the rbeighted:- Vell, that Yellow, 
-which/inglings;mexe- to Qrange ſan: to. Gacen, 
And by the Refraction of theſe Ra Thos Af: 7 — | 

Sines df Ineidenee and Refract e 
are R 17 And f = the; ere Shak 


e ds thang. cabin 


of Viſion dud rhe 55 of 


in the Focui of theſe Riv "id all” the vi 
low and Orange wil - EY Within a! Ode, | 
whoſe Diameter is ab6ut the 20th Panef the 
Diameter of the Aperture of the Glaſt Lan 
And if you add the brightet-Half of the-Red 
(that Half Which is next the And 
the bri ghter Half of the Green (char Half 
Which is next the Yellow) about 1 Payts of 
the Light of theſe two Colours will fan with. 
in the ſame Circle, and = Parts will fall with- 
out it round about ; and that which falls with- | 
out will be ſpread thro? almoſt as much mort 
Space as that Which falls within, and ſo in the 
roſs be almoſt 3 times rarer. Of the « 
alf of the Red and Green (chat i ef the 
deep dark Red and WII Green) about 
one Quarter will fall within chis Circle and 
chree Quarters without; and that which' fa 8 
without will be ſpread : thro? about. 4 br 5 
times more Space khan that Which falls with- 
in; and ſo in the groſs be rarer, and, 3 
compared Weh the whole Light within it, will 
be about 25 times rarer than all chat taken in 
che groſs; or father more than 30 or 40 
times rarer, becauſe the deep Red in the End 
of 'the Spectrum of Colours made by a' Pr 
is very thin and rare, and the willow Green 
MM ſomething rarer than the Orange and. Ye- 
low, The Light of theſe Jelours therefore 
being fo very much rarer than that within the 


Circle, 


and, Violet. bei much "darker Colours han 
theſe, and Wig. h ore e 1 be 
neglected. For the denſe and dale! Lache 
of the Circle, will obſcure the rare and w 


lu "oe 5 "ther ercfore 
ſcarce! eater than, A 8 whoſe. Diameter 


is the ago Part, c of: f.the Diameter of the Aperr | 


ture of the Ohject-glaſs of à Feleſcgpe: by 
which 1 8 e or Ot cache 


r, if you except a faint and 
Lacht t round ole it, which, a Sperl 


Taree regard. And therefore, in BA 97805 

whoſe Apertyre is. four, Inches, and Length np 
hundred Feet, it exceeds not 2 44 1 35 
Aud in 2 Telcloope. whoſe Aperture is, 
20. r 30. Fe eck, it n N 
6, Al ] ſcarce a gt AR 
vell to ee NC 


area: ea b 
bak we os, Nen A SW 
bote and in 6 an bod 


, o 
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ck fo ar 
fraftion, and, 


t of th JC Hark. 0 round hour 


two 


ike: 1 ond 


*. 


928 Se . 
it mij above, 


Ts 05 5 75 and | ace wore 
We e be agel faintly, with he $nok ; 
| w_ Amp e EEE 
the Star, the fainter t in t 
ference of the Star ceaſes to- viſible, aud 
the Star (if the Ci, ber lojled 
with. e 


= ee ee Neue very. im 
Fibres or Threads of a certain determin 
Bigneſs: Theſe Fibres at one Eid 2 
the Brain, and at the other terminate in ; 
Retina;/ upon. the anterior Surface. of wk 
they may! ſuppoſed. to tand erect, bbs 2 . 
Pile on Velvet: Whence it ane 


” 


"4 
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removed from: the Eye, as te form. a/ Pidur ; 
an; the) Rerine e thay: dee, Fibre, that 


Object will not be ſeen, b g of the, Weak- 
bing 4 the. Impreſſion, web i e N * and 


EY N and 


will ibe*tnoved* by — be Fan Gr it 
. — 2 and therefore the Sen- 


4 il ers the fame,” The") 


* 
2 | E . 
4 "er 7 * 5 
* r 
% [: x 


| ds to gras ths; —— hens, 
4p! he n "he Fibre is moved, "Whether b. an 
— made on wwe whble, de e 19 


. — 5 he nevow ee on Pe Pak 
of F ee th Picture is: otily- Müde: And 
as this 1s agree: Je to'Reaſob,7$6 16 19:21 f6'668- 
firined by Experience 3 fof the turned Dr. 
Hob R, and Otlier Nathraliſts] fon by ENR. 
periments ich they made ons Purpoſe for 
examiningthis' Theory, that there is a Minimum 
| Pie: that this in moſt Eyes is comprehended 
Wihm an "Ange of one Minute; and that 
whaterer is ſeen, is ſech of at Hignieſs, or 
under that Angle: The. Hr. indeed Towns, 
that there are ſdme whO cd ſc& Ito iche third 
of 4 x Minute" but aſſures us} that*thelt are 
very (See 5 . 1 


* 


5 e. Bienen E een 5 
leaſt Jian 10 iw ivconceivedl really. to be . 
tho. vet, when we come to examine its 
Diameter by the help f a Teleſcope ue 
find-it tas be but; ſome fes Seconds or. G0 
Parts: of ſueh an Angle, 1 Ae 10 1 u. 
No. this much b ite concerning 
| thei Minimwm Viſibile;iti will not be diffienlt to 


ene ö ow far our Sight — ty, the 
ferent: Refrangibilitp.of e Ra. 10) 11 


this, let AB, AE ad 
5 (rar E IV. Fig 30.) be each of them 
Diametem ei a — Viſibile fubtending au 
Angle at C, where the Peneſ cut one another 
Vithin the Bye of Half a Minute or 308 = 
cends; theſe circular Mſinima hall bn the 
NO form, Circular 3 _ Diamieters 


C:of Aal a Minute r 3e Seconds, 0 v 


take up or cover the whale Ends of 
vous ende Q and R, on which 
fall. Orig. V4 11179 onto Prrt3got 


9 . — 25 of theſe en will 
8 an emen „ without an) 

makes: inn Figure on ene age Fibis, the 
Nation thereby excited in the Fibre muſt pro- 
duce one uniform Senſation throughout the 

the whole Extent of the Minimum Viſtbile : 
780 5 e e 


-ſamilar: ant! alike, wäthout 
Dae in. its Parts: ' And:this s the Rea fort _ 
; ry; and the. other Fare blu E, ay in vs 


S of the vg le 3 


— ppears green 20 For the Nog ne 25 
2 in bean Kind of Motion from the 5 


ent from, — of both: to w 

Motion the Senfation of Green being Con- 
necthd; by:a:Law: of our Nature, the whole 
 Mininaim- Niſibile murſt appoks Green 7 And 
he's ee 2 N ee W 


| othicrn Colours; ar irn Agent 
- vi hoc Dune 5 70 kr ion 
Thus it would he, were the Rays. all eq 

ly refrungible: Let us nom fe - what wil 

r e a different R fra zibility 2h 

Rays. [4 baſs CH nen $1 1 "$7 FRY 2 : 7 wt FER Ee 

1 this Purpoſe, let the Circle of Aberrats 

ons from the Horus, ariſing frons che di erent. 

efratignbility of the Rays, be ſuppoſed to be 

6 Seconds in Diameter; it is 6byi0us; that the 

| Rays Ad and 505 which may bo coeeived to 

not only to the Ai AE and BD," 

N but alſd to the Maenimun' ABB lyin g berwint 
het] Tag, n oben har me ehe 


3 


- 


888 . n and: ae U FR Booten. 
on che Rerius rm the Cireles a and B, whoſe 


ameters will! at C ſubtend an Anꝑle ofi16 
Seconds: In like manner; if from the outward = 
Limits of theſe Circles à and ô the riglit Lines 
CF, CG be drawn, all the Points ug be- 
twixt A and F, and betwixt B and G, will 
form ſuch little Circles on the Retina; a Part 
of all which Circles will fall on the Picture ab, 
and the Anm at the Edge of this circular 
Picture on which theſe erring Rays fall, will 
be in Breadth 3 Seconds or the vol Part of 
the Diameter of the Picture; hence the Area 
of the Amulus will be to the whole Area of 
the Picture, as 324 to 960; Which is a Pro- 
portion ſomewhat greater than that of 1 to 3; 
5 therefore the 1 Viſibile B = 15 
appear abſolutely diſtinct, or as it is, by 
Kabbn ol che enormous Ras loi ng to fs 
leere Nef ound about it; which being 
mized in its Picture on the Reina — 
the whole of this Annilus, muſt make the Mini-. 
mum partake of the Appearance of the Miri 
cen it, as theſe partake of the Appeararice!of 
the Minima round them, and theſe 4patnofothers 
round them, and ſo on; ſo that the Senſation 
of every Minimum will he affected by the whole 
Mina which are contiguous to it, and gan- 
vently none of thoſe: 3 appear 
altogether-diſtinet; or-as'the\ But, as I 
e not t dwell too 400g on ach Subtilities, 
15 | OS 


aria A, Ua bisſt to be further pu | 
others; | who maybe more as; leiſure pans 
more: ſkilled, üben k 
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of he Chung. „bar lt ads in Tir Ehe i in order. 
o fee, diſtinctiy at different Diſtauces, and, f 
- :the Uſer of: ahe Gi ary; Liganent in Producing 
Merger ame Xs 109 15 8 407 - . Il a 7640 2 


1 2 m_ 1 Pictures wo yin 
5 . Ar Ry . 

a, diſteren Diſtanses diſtin eſſary 
notas Adr aaf l um pg Fo. 51 that 
aun 503 3 9 0 0 gh TR? 1 mot ak e 5 
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399 The Eye ad 


that denden reg berge eG Ei, mme 
Place in Which the Picture of the Object is-2xad 
ſhould fall ſhort of or beyond the Rcriua, undd fa 
cauſe the Viſion to be confuſed : For lftarwes 
if uſt now my Eye is of ſuch a Conformation, 
as that, when I look upon an Object at a Foot 
Tian. I ſee it perfectly and eee by 
that the Rays, which, in coming from 
be Biere Points of the Object, fall upon my; 
| - 5s are fo refracted by the Humours-there- 
of, as to converge and meet again in ſo many 
diſtipet. Points at the Retina; if this ſame 
jeck be removed to ve G. 15. Feet 
Z De, and the Eye, at the fame time, 
retain unalterably its former Confdrmation, it 
muſt appear confuſed and indiſtin ;. becauſe 
the Rays, which ae 990 the Oe 


when if was at. a Foot. Diſtance, land conle- 

ande io conveen/: fore thay. reach 
rap and fo: mY thereon” a. confuſed! 
a oy the Object: Whence it {ems evident, 
that, in order to ſee Objects equally diſtincti at 
one Foot's Diſtance, and ſix Feet Diſtance, it 
is neceſſary that the Eye change its Conforma · 
tion; either, by having its Humeurs made 
or leſs flat, or, having the Diſtance\betwixt: the 

alline and the Rerina increaſed or dimi- 
alle And this does likewiſe further Pe 


Window: 2 4's 31 "io? 09 er 30 20 155 
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4 115 8 


8, e Pam Phibefoph 
brought to believe, ethers 2 Fe 


des yet ec 3 iy = * 
Is e 1 Uf trary Option, and Kon- 

ds, that Ub whatever Diftance Objects be 
placed; ':yet' the Eyes never alter heir Con- 
formation; And tits he endeavours to de- 
monſtrate om Several Reaforis,' and particu- 
larly from mrs xpet 5 $66 
1 00 


Is 55 „ 


Take 


 threw-or ore acc, fg these 
diſtxt Holes be not further from _ boy 
tan the Wi le. :: Th 
mit one of your Eyes 
'W 255 other, w as to 12 nat bj 
its e u ſhall bet wg tb 
ke 2 — 1 Tune many: times' as there 
we Toles in "the Card; 'providing it be placed 
1 foci! Place, wee debe be 


1 1 "ee 21 © an Object diſtiny. witditaraſs 
ippear ſingle at char Diſtance, 


| eB, preg e e crforated Gard; but 
1 1* be removed 0 = fie Of fixer Di- 
9 e, it Wi „„ 
as; Here are Holes in ths Card "Tir like? 

48 it cannot ſee Objects di matt but a four 
Fett. L Diſtance;'it will pm Diftance appear 


ang le through the Card, but EY 
; far es it will be 1 bild. A Fo BY 
- T6 make This Experiment'vith Bantu 
vou muſt, Hof an Object r 
minous Point in à dark Plaees facht bie Hite 

Hole! in a hope worn” 3 
care a white surkake. bree Prep: ET 

? Now. Eil Sean ther ths ©7060 
thit done fen each Point f the 6  Obj a: Are 
exactly 


A Point iu 


: 


:theſe littl, Cones. will, b 
Saen bee ef Re 
each: 


1 many 


* 2 


Rays: conveen. before the Retina, let . 
Retina, it is evident, from. the. Figure, t 
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be fs "he C Objet* with: our having) 2 
pn, -of © ee ee ee, to! its 
eee, ͥ e 5. omdly 
n for ths etter underſtanding this Mai: 

n may be proper, before 1 g0 furtfer! 
oh r up be See, of the Nad, thy BY 
moniſhing the: Reader, that it is not Her 
meant to inquire; why 4 fall Object is is! thus 
maleiplied when placed without'the Limits of 

being evident, that it ot | 


dliſtinct Viſion ; i 
wen m appear muleſplſed,; by reaſon tliat the 
etcan never adapt tet, to its Diſtancei 
This, if I cannot ſet᷑ diſtinctiy any Object tiat 
B' nearer than Half a Foot, it muſt æpper 

autiplied-at Four Inches; And if J cannot 

ſec a Object diſtinctly that is farther oft 
than two Fett. if m / appear! multiplied at 
ihrer Feet, aud alf greater Diſtandes : Bit 
my meaning is to account for this: Muſtipli- 
cation,” when the Object is -plactd within the 
Limits of 4 22 Viſion, Which we harr 
ſuppoſed to be at 3 bet and ar Half 
Diſtanck from each other; Ahd, after Vari- 
ous. Co jectures on the Matter: I am now, at : 
Halt, fully Tatisfied;: that tliete (are two Cauſe 
that conchr im cauffng (this:Phenomencn, by 
 Hirideriig the Eye to accommodate itſelf to the 
Piſtance of Objects viewed'thro!: the: 1 
A, forated 


the Objef and. the e Moe A dlind 
e A n 


co ! Aon hors ö 


id EE: 5 © 9 
8 — O. and * "heir! Bf 


We e pen Hir, dee 
jech aut appear Pretty diſtinct. Tus at. 
Oder 5 at tao great ; 


Tile Where the Rays corhieen, and kern 
Peneik Wilk! fall on che [Retina © rank 
ied for itho Regſon: juſt now. mentioned, 
2 very little a be 1 


Pd un t where the Rays nh le Pons 
will, at c and, occtpy; mall a Space 0 
the. Retina, Taste sees ente ibi Con- 
fliſion e 
bad, it not bern for the Interpoſ 


Bye... Bar when 1 N moans « of hs. plans 
ard, this Con taken off, the 
Mend » fil not then change the N 5 
nee toifach, ap Action-“ | 
aue Reaſon why. the Object is ay — 
found multiplic -according to the Pr 
Holes thro” which it is viewed, tho”: it; be 
ced within the Limits of diffi Fals, . 
which the Eye can per ,accommadits 
| iter. 1. 1 . vio] bib „Ilg 
But un „is yet e which 
muſt concur: __ this Multiplization, and 
that is, -the»Miſtake-into»which the: Min 
falls witk reſpect to the Diſtaric# of the. 
| ject. It is not enough that tha Mind per 
ceives no Confuſion: For though this Con- 
uſi an commonly believed: to be 
the only thing that can influence aur Mind) to 
change the Cori mation of our Eyes p yet, 
oy reaſon” of that -1iec Connexion and 
x0e, chat will be hereafter ſnovm 110 
_ ———— uſtom 
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a one another, and | 
| i fir PC Able for 85 by: | 


rated . 3 not —— | 


Diftanc MCL directed towards it; and that 28 wall 
e ds fut, as wen botlt{ are 
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and Anticipation, which capno leben 
ing 15. into, | nies vii oy 

541 e e ſo Diable to ere in the 
er jen, thr! perforated. Cad 


) al 4 At. 
at 204 thi eee, they ſhe 
er, 'of Files thr ro? \ which they are viewed... 
_ e. Ichus, 1 haye fully auſw. 
gum nent Wherein 4e Ia HIAE places hi man 
Strength, and have ſhoym that the Eye may 
be ae, of, a 8 of. CE its Con- 


and of 


2 
* 


er ee en from an anato 
a on of all the Parts belonging... ear to our 
Eyes, i * found, that none of them are 
capable of making — of thoſe Changes in 
Ahe EE, | Pak are ſuppoſed, ebay 1. Jon! ſee- 


fotions in yes. 5 125 ce, 1 ee . 


this: Change iu our ye 
and that the By can is > Objbas 4 Andy 
enough at different Diſtances, ' Þ: as not te be 
ſeſible of any Defech in che bo 2 01 
ene, a pos oany Ch 
- HON nnen 


— diſtort, Ans wp af 2 nf 
ofbthe Rye be ſüch as is neceſſary 
the Rays which come from a Point oft the 
Object At thai Diſtance, ſo as chat, in fang 
upon the Nerina after Reffaction, tlley im- 
press it with at diſtinct Imag e of that Poſht 
om whetiee! they came waiben ak. Whatever 
greater: Diſtance the C Object be placed, it Wil 
alto appear cdiſtiuct: Tie Reaſon of whiclis, | 
en che Object is at! ſix Feet Diltance, 
which, in coming f rom a 
—— Grp 'Puipilz ate nearly * 
ae en excfore .at'whatever greater̃ Di- 
a the Object 5 ACC pps non be 


Wu 


RO to refract thing wa as EL Obs 
ject appear diſtinct at ſix Feet Diſtance, will 
_ alſo retract them in the ame” way, and there: 
by make it abe appear diſtin ct ih! hows ee 


hein . ho: N ks how 
HIRE accounts for diſtinct Viſion at dif- 
ferent; Diſtances , without chavging: the Con. 
formation of the Ry. fic 1145916 
uppoſe then that, a; Man's Sig e. "ary | 
om 4 is; that he ſees Objects diſtinatly — 
at a Foot Diſtance, and likewiſe at ſix Feet 
Diſtance; it follows, from what has been ſaid, 
that to ſee Objects at all greater Diſtances 
than ſix Feet, there is ne Need a of any Change 
in the Conformation of the Eye: 80 that the 
. ration is, Hon ithe pere can ho of 
and of one F ot. without: fuſfering any 
Change.) in its Conformation? ; W Tarts 
Jo this the above named dat fi 
that to ſee Objects ſo diſtinctly,” as hot to be 
ſenſible of any "Defect in the Sight, it is not 
needful that thei Rays, which come from a 
Point in the Object, ſhould be united ac- 
curately in a Point in the Rerina, but that it 
is ſufficient they ſhould be nearly ſo: whence 
he nar — that if the Conformation of 
the E, ye be ſuch „as when an Object viewed = 
ae tyo. — a e Feet Di- 
ſtance 


| e from the ſoveral — a the Oh: 
jet are united accurately in ſo many Points 
in the Retina; then, at one Foot Diſtance, the 
Place where the Rays meet will be a little be- ie 
hind the Retina, and. at fix Feet Diſtance b 
will be a little before it, thoꝰ not ſo much in 
either Caſe as to render the Object indiſtinct; 
becauſe the Rays which come from the feveral 
Points in dr Gbiect, do, in falling upon the 
Retina, meet 3 tho not e "fu in ſo 
1 Points: And therefore 
Jude WhO have their Eyes 
2 ( ——— to e 5 | 
dftindlyat two: Feet Diſtanee alſo fee 
them diſtinctiy enough both tat one — Di 
ſtance, and fix Feet Diſtance; and if chey ſee 
diſtinctl/ at ſix Feet E er chen On 8 
alſo ſee diſtinctly at all = | 
And thus he accounts fbr that perfect Viſon 
which ſtands mm the Middte: btw ics bert und 
long Sight, without any Change in the Eye. 
And as for the re of old Men, he Can. 
| not ſee diſtinotly at any leſs Diftance than 


three Feet, he ſuppoſes chat their Eyes are of 
a proper Conformation to ſee Objects at four 


Feet Diſtanco-:moſt: diſtinothy; from which he. 
infers, that at three Feet and all greater Di- 
ſtances, the Pie ture of Objects upon the Reina 
_ be on — and N _ 

8 wil 


- 


| 
| 
| 
' 
[ 
« ; 
1 
} 


tho? the Eye e uo agen en in 1 


out ut any Change in the Eye, unleſs its 
be greater than a Foot, or leſs 


5 W _— 22175 1e 


I be {en inis any ſenſible Gonfulion, 


; Ku 9544% 
*. 3 


formation. Aten R 2 
In like ee in U mane are pgs my 


ſighted, and cannot ſee Objects re hor 


at a greater Diſtance than a Foot, he ſup- 
poſes the Eye to be of a Conformation pros 
per to ſee moſt diſtinctly at Half a Foot's Di- 


3 and thence concludes, that the Pi- 


made on the Retina, ike the Object'is 
Diſtance betwixt four Inches and à 
1 ni not be confuſed; and conſequenth 
ject will be ſeen diſtinctly enough, with- 
Diſtance 
han x four 
— r_ inwhich-Caſe the Image on the Retina 
will begin to be confuſed, ——— 
bje ritſelf will alſo appear confuſed and 
indiſtinct, - VIE EDEN i II 3 e ont 46 
$6 Thisis in few Words the Sum of what 
&, 4a Hts advances, concerning our ſeeing 
5 diſtinetly at Aifferenti iſtances, without 
— to any Change im our. Eyes. 


: Aud indeed it cannot be denied but the Eye 


has ſome Latitude of ſeeing Objects diſtinctly, 
without changing its Conformation, ee 
be a little further from, or nearer to the 

— neceſſury for ;collectin 
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Chaps Ul. — nentum 


ne tun hee 8. 
Object in ſo mariy preciſel Points ifi the 
Netina; and that becauſe whit the C ke Object-i4 
not far removed from that Place, at which: 
the Rays coming from the Object meet again 
at the Rerina, ne image thereof um be pretty 
diſtinct; and therefore will not occaſion / * 
ſenſible Confuſion af Sight. ESTES | E 1 | 
But it does not from * eee that 
our Eyes do not change their Conformation, | 
when Objects are much removed from that 
Place nvhere: they appear moſtidiſtinethy:-: 
beſides what vi have ſaid before, in 
of the. Images of external Obi caſt}ups: 
ona Sheet of white Paper, by means of a 
Lens placed at a Hole in the Windiywſhag 
of a dark Chamber, where w 7 obſerved;that 
in order to make the Image diſtinct, it was 
neceſſaryj according to the different Diſtanut 
of che Object," either to change the Leni for 
one more or leſs convex; on to change the 
Diſtance ——— the Paper, by bring? 
ing the Paper nearer to, or further from- tlie 
1 to the differet Diſtances of od” 


es us, / th bat the Conformation of | 
our Eye — mary in er Objects at 
5 different: Diſtances. For every body:know "I 
that the Eye canndt ſee qliallye diſtinctly, 
tha ſame time, Objects at different Diſtances, 
, with one of- your Eyes, the: other bes | 


ing 


14 
1 
1 
q 
N 


| 4 ſhut,: yo lock attentiv 
ject, ſuppoſe a Pin, at Half a Foot or a Foot 
from the Eye, and at the ſame time Place 
another at ſix Feet Diſtance, that at 


Viſion is rendered im 


to the different Diſtances of Objects: 
theonly Reaſon can be given, why Objects with+ 


406 "The jt dept eo Dil, Book Ill. 
ely to a mall Ob- 


* 


appear exceeding, confuſed; but il you ap 
ply ourſelf to obſerve accurately that at fix 
Feet Diſtance, then will appear diſtinctly, 


but the other next the Eye will appear very 
confuſed and imperfect; which plainly hews, 

that when the Diſpoſition: of the Eye is fuch 
as is neceſſary for making a diſtinct Picture of 


the Pin at one Diftance; the Place where the 


diſtinct Picture of t the other Pin is made, muft 
fall ſhort of, or 
ſequently, y, upon the Retina itſelf — —_— 


the Retina; and con- 


muſt be confuſed, from, which 


and therefore, ſince at — he can —— hot 
ſtinctly either of the Pins I will, while at the 


fame time the other alk it fob 


lows, that I have a er of changing the 
Conformation of ber erf of —— it 
And this 2 


out Doors do not appear diſtincttro a Window- 
glaſs, whit the Eye is attentive in obſerving the 


: 00s: Scratches 'or Particles of Duſt pon the 


not canin been — "Sermches opaque 


"PRION 5 


—— of the Eye ir in — —— deing | 


ſuch as to paint 'diſtindtly upon the Retina the 


3 oÞ the not nn — 4 


. Kaaneeapes the Kas the . . 


Objects; and therefore the Place, Where the 
_ diſtin Images of the! crate 


appear confuſed and long e And, indeed, 
were it not for the Change: that is made in 


the Diſpoſition of the Eye, it were very dif- 
ficult to explain how: Birds, (that rue in 


Purſuit of their Prey, ſhould be enabled to ſet 
both in Air and ates, being «the: Refwas 


ction that happens. in the: Eye is ſo far dif- 


kerent in the: one:Caſe from what it is in the 
other. oY. 4 HAR: © N „ A "9 wa; * Ne 


- 'To weaken the Foreo:o8 held, Othedtieg 


. de la HIRE has Reeourſe ue Mobil | 
of the Pupil, from which hie emed! 0 
account for diſtinct Viſion at all Daa 
without any Change in the) Confomnation of 
the Eye; but with what Sueceſs ; will appear 
afterwards hen e come to treat uf the Moe 
tions of the Pupil. Sni ank 1 rite 
-$5- Having thus ca conſidered whatderla: HI RR 
brings in ſapport of his, Hypbthnſts, B thall 
no — to. ſome E F. * 
or 


ches are madey muſt 
fall behind the Retina, from whigh they: muſt 


— 


Baan; * nt — Fallacy of 4 14 
HrxE's Reaſoning, with be made further- 

Feſt; but it will alſo be demoniſtrated, beyond 5 
all Exception, that our Eyes change their 
DLonformation, and adapt themſelves to the 
various Diſtances of Objects, within certal 
imits : which Limits will alſo be accurately 
determined: But that theſe Experiments m 
be the better — _ morn premi 
the\follaning Axiome: * . foie vi TIGH 


KE HU x7 Fu adit nba) in at; int 5 
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Mui an Ohe een dis beth Eyes, 
pears double, by reaſon that its Diſtance ui = 
run that to :which the Eyes are: directed, upon 
covering either: of the Eyes, the. Appeuruncb that 
it on ihe contrary! g, will waniſh; an , it 
appear double, becauſe its Diſtance is greater ian 
that to niich the Eyes are \diretted; upon cover- 
ing either of the Eyes, the! pee that it n 
the ſane Side ill var. * e et! Ane $4919; 
ERMA&H ehe nh THE; oy e N 
an meme ot; Ms luftra this, — N 
Eig. 32. 33. and 34. PI Ar IM) where nere A 
and B are the Byes, x; the Object, 1 nich 
is at a ſmaller Diſtance than the Point 
Q to which. both Eyes are directebl, 


It is evident, <a nn the: Oy: cont! 


AA ADSATH obs 


. 


4 f 


dire@ted- to/ C. the * * aq be been 
in two different Places, which, with reſpect 


to the Horoprer, to which all Objects are refet- 
red, will be D-andE ; for, being ſeen by the 
Righit-eye B, in the Direction of the viſual 
Line BED, it muſt, at D, hide 7 a Part ef the 
_ Horopter CE; and being. ſeen by the Leſt⸗ 
eye A, in the Direction of the viſual Line 
AxE, it alt hide a Part of the Horapzer at 
E and th refore, with reſpect to the Horopter, | 
on Which the Eyes are fixed at Gs: .the Object 
x muſt a appear to the Right-eye B, as at D, 
and to the Lefireye A, as at E ; and, in 
covering either of the Eyes, the Appearanc e 
aul on the eee Side. "it 36: male to 
| Van 7 . LS * 
In like manner, if the Ey yes are reed _ 
* the Object C, which is 4 8 off than 8 


will be ſeen by the Right-eye B, in the 


Direction of the viſual Line BMC; aii by 
the Le 8 5 ff it will be Henin ey 


1221.7 22k. $505 DOTS 


121155 2 11 I. 


2 on NI Pk 


10 "i Lb» 1 r 


00% 7 " 2 peri 6 | 


22 72 . Ti "Diſtance Be es 
Ti '70 which the 55 Fr e Ir, 57. 
cypering 2 N og 1245 


ir on ti cut 
* — | „ 2 WY 'z cy - 


4 


* 
wy 


vw 
4 


05 Ke A 
BY | 


27 


bich's Picture & Of 
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Hole ** 4 1 at 7 e # 
ö 13 
\ 
= 
1 2 ; . p 
„ * 
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4 
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oe in which 5 
yo 
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for my Purpoſo, it Bein 1 
Bie 4 a nan FO „„ 


#1 e 1 
held 11 75 my R Sit eye B. in e 
F „ 87; ' 


* * 
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fuch manner Sich ae 
Poſition; and having nt my Leſt- eye A 
thro” theſe Slits I views abe Hal Objece 0, . 
which alſo had 4 vertical Poſition, and conſes 
quently. Was parallel to'the/ Slits. In hes Exe 
periment the Object O was at ſuch a 5 5 
from the Ey. B, as 10 appear fit the 
viewed in this manner thro*-the Slits * 
when bath Eyes were opened, and dirteted 
to a more diſtant Point, ſuch as P, thirce A ) 
pearances were ſeen; a, Y and C which Ap- 
pearances were nearer to, or further fron each 
other, according as the Point P was nearer toj 
or further from the Object O: and! in-covering 
Left-e eaxance! a, that 
on the « contrary Side, did vaniſh; which »Ap+ 
| pearance did Weg dat belong tothe Eye, 
And, in covering t the right Eye B, the p- 
pearances on the contra Side h andC, belong! 
ing to the Eye B, did vaniſh:z from which 
was certain, — the Diſtance of the Object O 
was leſs than that to which the: Eyes were di- 
rected, (See Av. .) This being done, mh 
next Buſineſs was to Tr 55 cher. theſe 


„„ IW.- 4g I 


double Appeapances b and C. that were feen 
thro' the Ylits, did not alſo puocęed from the 
Object O its being at a leſs Diſtance than that 


to ich the Eye B was/thew-accommodated'; 


and upon Trial I found it was fo:;:for, by cover? 
g's ey of the * inen Finger, the 
| Appearance 


| made to vaniſh; (Sce 1 bin Daman 
Having atisfied my ſelf astotheſe Naben: 
changed the Mirection of my Eyes, rp 
beth inwards towards à nearer Point, ſuch as. 
bywhich alſd three Appearances were ſeend;e; 
and F; and theſe Appearances were alſo nearer 
to, or furthier from one another, according as | 
the Point x was nearer to, or further fromthe: 
Object O; but they were always in a contrary 
Order to thoſe that were ſeen; when my Eyes 
were directed as above: 8 Appearance 
F, ſeen by the! Leſt-eye A, was on the leſt 
Sicle, and the Appearances FI Fail „Which 
were ſeen thro the Slits by the Righteye B. ; 
 wete on the right Side; whence I was certain, 
tllat the Diſtance of the Object O was greater 
than that to which my Eyes were directed. 
Ihen covered one of theſe Slits with one of 
my Fingers, and I found that the Appearance 
tat was on the ſame Side did always vaniſh; 
from which, when compared with the ſecend 
Axiom, it follows, that the Object O is then at 
a greater Biſtance than 1 which tit Ye 
* accommodated.) bl Doe and DING 
n making "Chis and all abe following Ex- 
periments, it BS; necellary. that the Objecæ O 
mould be as confpicuous As? pofliblet What 
upon trial I found toanſweribeſt;; was a nartow = 
Fn + Saget in; dark et in whieh #liphted - 


1313 '. 5 2. _ 


eee 4 8 made 115 of „ black Ly 
upon white Paper, or a white Line: upon black 
Paper: both whis N very Well in 2 


10 'be. obſcure, and by + vv nj ar Oh 
_ faxrity, the Kren did Ae fic ed d. 0 


. "It muſt alſo be obſerved here, c once for a 
that tho', in the above Experment, it Was. cal 
for me to direct my Eyes 10a apes 1 at 
was either greater or, leſs than 10 62 „ 
of the Object O, without ar iſtance of 
any; other Object, on which my Eyes. mig 
be fixed; yet ip this, 96 Well a5 in * he 


GILL | "BG {144 ' 982? | | 
obliged to put an Object in that Plage, towards 
which hott ] Eyes were to be directed; and 4 15 
Was always ueceſſary, "i either When 
Effort was needful to give po Eyes che 7 9 
ed Direction, Ol. when, f * 9. or -. obſerving. the | 
Phenomena more accurately, the. ene 
required that the Eyes ſhould for ſome 
he kept ein a certain 5 4 ir 
an Object on Which dhe 5 ay b 
de & ws round that e nl. 


5 0 is Ear ee 
Grecke, F: bel! im 2 Roftzonfar Arte, 
| to ty Eyes; l mall Bic 
fich'as 4 Bit af the Stem W's 


* 1 booked a Fo at | 
Kecrable' Diſtance bey | 
ths Object O: I ma 12 70 of 
im the Fart} and uf the | 
to which” . wete'"to | 


fret 4 F311 jg 4 63 344 


that ve ot _ = 


an P ras brought x 


ſc; Appear Ces approagh af 


3 one e con 
155 | 


fr 4" 8 he , as, the P 
from $7 *, OT 

Nebes cle, Appear 
er from one angther. continu 

which, it is Rar that NT, 


, Fen the Point F 188 5 Very nigh. 
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g ty Earag 
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3 bro Cordllaries will be at ftther e 


Ri Fig. z Sang 5 Inches, 1 Viewed" it 
ite? the SING theother Eye A being ke . 
vered, and it appeared double; and, er- 
ing either of che Slits, the "Appear, e that 
K n 7 4 4 ry Side as 1 th to 75 725 

and therefore the Diſtance of the Object v 1 5 
kes thati that to Which the Eye was accomm- 
dated; and both Eyes being « pen, and d 54 
rected to *, whoſe Diſtance from the Eye Wa 
about three of four Inches, three Appearances | 
were ſeen, 4, 'F, Whereoft the Appearanices 


when Aut wh Sits er Vcoverett'et der or oY 
| Slits, the a e that was on tlie contrary 
Side did vanifh; whence it is evident, that T . 
catmot; by any Effort, fit my Eyes o i mall 
aDiſtance. as five” Fe * 
_Exvir. 35 N Ak ſix, erna eight 5 
_ iftanite, Wien one Eye as ſhut, the = 
Object O, ſeen thro? "the" Slits, appeared 
Guble; and 5 covering one of the Slits, it 
2 0 ident 8 thi an 


Rat its Didasseg en 10 


that to which the Eye was accommodatec. 
And in looking with both Eyes to x, whoſe 
Vol. I. "ORE Diſtance 8 


—ͤ—ͤ—6 ß æ — — 
1 * 


— — — . Sen ers, 


eight Inches. 


4g Le E adapted ot; Diſuncs Book Ill. 


Diſtance from th Eye was about Half the 
Diſtance of the Oh, O, a a double Appearance 


was ſcen, one at-F,belongingto;.the;Eye A, 


and t rater, at x, belonging to the Eye B; 
but this 


pearance at x as ahvyays Gngle, 
tho? ſeen Me obs Slits; whence it follows, 


that my. Eye cannot, accommodate. -Itſelf to a 


Diſtance that is, much leſs Bu wen or. 


Exp ER. 94 At the Diſtance Dp nine e ; 


"ths Object 0. ſeen thro”: the Slits, the other 


Eye being ſhut, appeared ſometimes; ſingle, 


but moſtly double; and When it appeared 


double, it was evident, by covering either of 
the Slits, that it was too near, with regard to 
the Diſpoſition of the Eye; and when both 
Eyes were open, and directed to the Quill , 
which was at Half the Diſtance preciſely, three 


Appearances were ſeen, whereof the A ppe⸗ 


d and e did belong to the Rightreye B, to 


which the Slits were app lied;; and in covering 
one of thoſe Slits, the Object on the ſame Side 
diſappeared : Whence I, was certain, that the 
Object was too fat off, and that my Eye can 
be accommꝗdated 1. e 8 1 
nine Inches, but not much, 


learned from the, Nearneſs ug A 9 
| pearances, as "wells. As from the four lat 
e ede, ahotebh Tis 
FE +/+ ðò Rin” cu SRP 41 RR 9 5 n Joo! 5. rom 


lille five eu Viberimeals laid . 
mex kehre aw the! TOON ö 
wy on e HAT” Eat Lt 

"Tho" dere Titz ef diſtin f -Vifen; in 
my Eyes, is at abòutf eve Inches Diſtance; 
for; by! 1 cone d Ex criment, it app 


my Eyts catmot be tbl 16/16 Fnild] & Diſtance 
- fivSToofes 3 ; andby*the laſt Experiment it is 
ph: they can'beaccommodated to a leſs 


Diſtarte Inches; and the third; fourth 
— Eaperimelits malle! it manifelt, that, 
at fu, Keel, Ad Eight Inches Diſtance,” the 

Obdjeste Heir khrotothec Slits appears always 

fingle; whatever Effort tbe! made t donble it, 


. — fe [ite Diſtcice't fevers \Trckies 
ſeems to be nearly the neareſt Limits of my 
Eye beyond Wich it cannot go; and —— 
fore, e Objects *that Are neater that ſeven 
Inches, muſt apf ear more aud Mols confuled, 


Far 7, In looking to an ige at b 
Fee — e the Slits the Ocher- Eye 
ing itt, it Alea appeared double And 9 
. 
more "tare! Oe it” was ten alſo ſeen. _ 
double; but; in coveritiy either bf ehe Slits, 
the Appearance on'the oppoſite Side did vanih? 
Whenee it was evident, that the Object was 


then 


* 


ng cle Eyes td dee a nearer Object! 


Wee en, > lng mil er” ae 9 


n e 5 — Feet. 10 
At two! 
[+ as ty deut one e of the Shan ma 1 


middle Diſtance betwixt qe 959 3 r 


4 } Rook, 
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; — manifeſt, 1 5. th 


uently miſtake 
eek hen hot 


 itivgnld never, appear double be Gln not. ts Hat 
tal NCC, +Andithis/is: the. Rea g 
| Ahr hen both Eyes e and rode —— 8 


ene 10 
nom 10 Þ. by m 
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94 '2do, The 
with veſpect ta the Piſtance of Objects, ſeen 
with only-oneiEye'thro' che Slits, is not always 


yy fame, but is gucküating and“ inconſtant, 


0 Diſlaucern Book III. 


when it 4 
twincp the Pert was Hot chfſtantty the 


fame! 291i) 313JO 3G Laſts 1 <7: ent; Rite ba | 
An throꝭ / the Slits; the 
| other Rye being ſhut, ig mot much beyond the 
neareſt Limits ON diſtinct Viſion, when the! 


io 31663 Ifithe Obje 


its Diſtatice;:vitl,! 1 


farther:z0ff than Irans; 1 is ovident, 
- fromevhb gth] 3th, ch, gth;. ald roth Ex- 
1363 But, n Hic l gin uu 
an the; Object is Hötod great t deal 
neareriahan the fartheſt Limits of diſtinct vi- 
ſbn)i wen we miſtake its Diſtande, o we ima 
zine ivrincarer thafr it really is -»whenee' it 
Ar-double, becauſe it is too far off with 
ect to the Conformation of the Exe; as does 
appear from! che rn, Ten e Bags: . 
rimen ts Mt £11431 1 4 Toit 4% 10. in 
4 f ib Mould bos here lage — 75 the 
Mind» miſtakes the Diſtance of the Object 
feen thro!:the Slits the other Rye being Mut? 5 
To this I anſwer, that by running over all ih 


* the Scan Polly employ for judging 


—__ which the Mind forms 


of 


as:mayube gathered from the four laſt Expe- 
riments, where the Object ſometimes appear. 
ed fingle\Gnd!! at other times double; and 
edo double the Diſtance be- 


o 


. by 6 \Liganientum Ciliate: 423 


\the-Diftante- of Objeits) e Senn We 
| will — occaſion to touch upon below;/it: will 
appear, that, in the Caſe before us, ue can 
ſcarce form any Judgment with reſpect t 
ſtance,; brit what is. intirely founde when Pre- 
judice and Anticipation: And- therefore; it 
Jags be no Wonder; that we are Sequel | 
led into Error and Miſtake, and that the Mind 
ſhould be ſb ffuctuating and incomiſta 
Judgmend it forms: of Diſtance. 37177 
M éêW end made the oregoing wy FE 
. deſigned ta repeat them alete ad | 
os Mer rb make ſome new ones of the 
ſame Sort, by Means of an Inſtrument I had 
contrived for that Purpbſr; Whictiꝶ from ita 
Uſe.in meafuring the Ennits/of diſtinct Viſion, 
and in determining: with great Exactheſs the 
 Strengthand- Weakteſs of Sight; may be called 
an Optometer; but I was. then interru ed; and 
have not nom time to take thoſe things ifito 
further Conſideration; thoſe hh deſire fach 
an Inſtrument, may eafily make one from wee 
has been above fuggeſte t. 
8 8. Having thus ſufficiently: devionitrated; 
that our Eyes do change theip Cònſotmation, 
and adapt themſelves to the different Diſtances 
of Objects, it remains, that we examine where- 
in this Change conſiſts; and by what" Mecha- 
niſm it is introduced; about Which Authors 
are os. much OP in their Opinions); 4 cer 
chi 


n m N 


: chſePo which wwe Mill H / 6 
| 2 Body we think moſt 7 
Body a fLib ee ol 
: hr 


Globe e e. by Beit thened 
into . oblong b when Objects are near ry | 
| 5 becoming flat, when they. are removed! 


WY Pieter Difabte,- This indesd vert Well 
accolints for the diſtinct Appearance of Objects at, 
different Diſtances ; fox according 50 5 
Heater or further from our Ey yes, es 
100 all 1 —_— Diſtancerbehi m 0 


coil AS en 9285 will 
„ NM 
21. = 1 | Ny 


Ie 


maſntain, that it is rendered! Frey by the: 
joint Contraction of the two oblique Muſcles 
and this Opinion Dr. KEIL I. li 
braces. His Words are: The aqueous” 
4 mour being the thinneſt and moſt light, 
e caſily changes its Figure, When either the 
« Ligamentum Ciliare contracts, or both he; 
« oblique Muſcles ſqueeze the Middle of ite 
wu. of the A to render it oblong, when 


1 
* 


— 


. ' Objetts 


tj near unt TY Sales. 
„N. Set 2 2 ; — EY 1 e 
But this is Mean i . 5 8 3 
1 5 that the Eee e "may be rendered, 9 ; 
by. the Contration of theſe Muſcles, 1 EY, ae 
 ceflary to ſuppoſe, that they Dry its. Sid 
TAS foward Its. Aris; J but. 2 e 957 t 
1 1 their Diſpo = 
Fig they 


Morions x 
Fo i. ant! 5 LO f 
ment 12 KIT. its Confor BY: 5 
tion, when. ces Nase cone: and 1 
1, kl at in veral Creatures. their Diſpod tion 
is very far different from what it is in Ma 5 
Thus, in the Pike, they are both ſituated in mo 
4 1 0 0 1 ve, Re they decuſſate 
| Cross, as has 
| 50 obſeryed from Adu EN- 
DENT. and AULT : : In the Canis 
Carcharias, 10 in bangs other Fiſhes of. the 
De og-kind,, 875 ENO has obſerved, that the 
8 ib uperior. OM had no Trochlea, but that its O- 
 rigin and Prog greſs \ was aliogether ſimilar to the 
k Vor. W . "OW 
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inferior Oblique. ( See 1 Canis Carchari it F feGum 


ceaſe to act. 


are many Objections, which render 


Caput, and his Diſſectio Piſcis ex. Camum genere). 
And P ET ER Us the Son, in His Obferuationes A 
natomice, tells us, that the grand Oblique. is alſo 


Without any Trechlea both in Geeſe = Hares; 
Mhence it ſeems improbable, that theſc Muf⸗ 


cles ſo differently diſpoſed, in different Ay imals, 
do eyer ſquecze the 1 — ſo as to render it ob- 


long; and yet it muſt be allowed, that they 


have a Power of accommodating 


their Eyes 
to the different Diſtances of Obj 


„as well as 


other Creatures; which therefore muſt be fought 
for ſome where elſe tan in the we wal Muſe 


” 
1 10. Another Opinion. concerning this 
Change of our Eyes is, that the four ſtreight | 
 Muſcks, acting together, compreſs the Sides 
of the Globe, and by this Compreſſion, reduce 
if ;t9 an oblong Figure, when Objects are 


near; and. that by its natwal Elaſticity k re- 


covers its former Figure, whicnthele Van "On 


But tho? this Opinion "be (DH "by: 
the, learned BokRHAAVR, as well as by 
the Generality of other Authors, Zak there 
47 
doubtful, if not altogether abſurd: For. hes 
theſe Muſcles act together, they muſt draw. the 
Eye inwards, and preſs its Bottom againſt 
the, Fat, which wel. rage that Place: But 


at AR: and ene TO! equal, it 


* 


7 | | 7 follows, 


wltows that the Babkipait of the yr mall 
be preſſed forwards by the Fat, with as much 
Force as the 2 draw the Eye inwards; 
and conſe that the Force whereby 
theſe Muſcſes is wn to lengthen the Tye, 
by compreſſing or Mucezing its Sides, mult 
b. balanced aml taken off by the Priſllive of: 
the Fat, againſt the Back-part of the Eye. Tie 
other Objections againſt this Hypotheſis muſt = 
be taken Notite of below, to Which the 
Reader muſt therefore be referred! for in , 
. e ee N 
F ir. Others are again of a quite con- 
Opinion, and would perſuade us that _ 
when theſe four frreig, hb; Mufcler act. togetlich, | 
they render the Eye flat, by pulling it in- 
wards, and pteſſi g its Bottom - againſt the 
Fat, and that it is again feduced to its for“ 
mer Figure, either by the joint Contraction of 
the two oblique Muſcles, o by the inherent 
Elaſticity of its Parts, which exerts itfelf when 
the ſtreipht Muſcles ceaſe to act, 
ut neither does this Opinion appear pro- 

bablk; for, when theſe Muſcles contract, they. 
not only endeavour, by preſſing the Eye „ 
gainſt the Fat in the Bottom of the Orbit, 
to render it flat, but likewiſe ſqueeze the Sides 
of the Eye, and by that means endeavour at 
the ſame 27 to render it oblong, which two 
Actions OY * becauſe proportional 0 | 
= the 


* 
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He fine Cauſr- wit. the Contraction: of the 
Muſt, and being g contrary” ode 8 


: | Ul 
ey muſt deſtroy: each other; EET FI MO 


. able, that the- Eye can Brod gue "Baa 
— Ke oy: either by the Action of the 
lique Muſcles. And this docs 
| * oo. the Ng l Rea- 
33s } 1840 3-4 : 1303 < +137 2117 Of 
Va Fug; Did t the Eye e itſelf? to 
"the Diſtance” of Objects, by any Change in 
is Figure, ariſing front the Contraction of its 
- Myſtles, this Change would be different in 
-iferent Poſitions of the Eye, andonlyrve- 
* ar in one Situation of 8 3 fl _ 
If yon els our U W 

bs or Foes! all 1 e e e. Eye 
i Confi uſed ie pe 


Wy: we d al Fibres re the . 
© which is neceſſary for diſtner: Viſion is by th 
Preffure of the Finger diſt urbedꝭ and diſprder- 
eck: And thevefee, it is ner kafy to under- 
and, how the ame Difpoß 
equally dif6rdered by that Appoled Cam- 
0 . f the Muſeles, '14hick is neceſfary 
« "TO Ot 310 Pp 
0 ckanginf . of the Eye. 1 


74 O06 M1 auf va . 3. 
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1 8 
—.— this. Bieten in ne Os clerotica,.. iS; | 
verally obſervable in all Birds a Fat es. 
both which have it bony,.. from 1 ** nid, dl 5 
ef the 2 1 1 — 3 Where. it | 
joins the Cornea, as has been obſerved by Aua - 
r FENDE NT, the French Ac: and 1 
other Anatemiſts. Mr. Ransy.. has 
ſerved, that this bony, Circle in the Oſtrich | 
conſiſis of fifteen. rae Scales joined. to. one 
another, ſo as, to make one circular Bone 


44 


round the Crna, af which he has. giyen.. n 


Figure in the Philoſophical. T i And 
Mr. WARREN» has ſince fo dei ar 
»Ofich hasfthis Rin in common wi 
5 the r and Land, with 9 5 
„Difference .only, that. the Ring in Water-Fowls 
-2canfilts of, fifteen,.. and in Land- Tout but of | 
- fourteen; Bones, and that they are ſo diſpoſed, 
+ thafi one Bong; lies over the Ends of two. o- 
= ay thee three or tour. lie over one another | 


5 5 the. End of — ch and then two 
or three mere fellow again, like the Scales of 
Fl; but he thinks, that,unleb. there. be a 
Lais Fg ＋* ee 8 Figure does not 
expreſs iti ſo as it EL be dope ; 
— Raxpy h him in another Paper rem: 


Bone lies 


to acknowledge. (Ser lie 5. T7. Moria, 
Pol. VI.) But eder er be in this, one Thing 
zs certain, that in all Fowls, as well a Fiſhes; 
à great part of the Seroris. is hard and in- 
flexible: And patticularly in. the Owl, - Mr. 
| PERRAULT, ſpeaks as if it were wholly bony 75 
I find, that Px ERus the Son Wan its 
ttle ſofter towards the Entry of the optic 
Nerye. But what makes moſt for our Pur- 
poſe, is, that in ſome Fiſhes the whole of the 
Scherotica is of a cartilaginous or bony. Sub- 
ſtance; thus it i is in the Whale, i in which alſo 
its Thickneſs is more than an Inch, as 
Rvyscn obſerves, (Theſaur. Anatom. Maxim. 
Ne LI.) In the Sea-Fox, this Tutilele, tho?, 
thin, wes by the French Academiſts found .. ſo 
De hard that it might rather paſs for a Bone 
re than a Cartilage. » (See their Memoirs | for 
me natural Hiſtory. of Animals.) And the like 
Has been obſerved by Sr ENO, in the Caris * 
Carcharias, and ſome other Fiſhes of the 
Canine Kind, © Sclerodis runice pars anterior, et 
* rranſincens, ( ſays he in his Canis Carcharie 
5 Caput) que Cornea dicitur, hic plana 
1e erat, reliqua pars vere dura, ceteris in collem piſ 
& ce cartilagimibus ſimilis; fic et in avitmus, magna 
* {lerodis pars ofſea reperitur, Oc. Sax co. 
RINI, in his O55 ervationes Anatomice, (cap. IV. 
fs. 2. J has alſo a very remarkable Obſervation 
t6 e arp * e: TH Wordsare, Loma nulla ; 


: fun, 


* 
Sz <7 
"I 6. 


. 2 
„ 
oy Py ” : 
k * 8 « % „ | 1 by: * 
« * + © ti. ”" 
1 J ; 7 N 


fiows 4ue. circa aul ee. a babemus, 
| de ear undem uſu \ quedam ! , 5 8 14 
Num feilicet, præter | enuſaem — 7 | mpruns 
illum fic vol retrahans vel e us del in 
2 Elaniorem, del in acutioram gur am 5 coufor: 
marr? Hau me in queſtionem. induxit. ofjears : 
prorfus reperiſſe in Thinni oculis ſclerotidgn. ene 
branam, ohh cujus. quidem: ſoliditatem ac daxitien, 
miſculur um vel palomiſſind niſi conſtituia 
Poteſt ura commutari. Nuapropter in a 
Piſer guidlguam. Commands £X; eius figur wariciara | 
natura ſperavilſer, aliud guodpiam ar ti fcium in eus 
vicem machinata fuiſſer, CG. Now, from. theſs | 
Obſervations, it is very plain, that in many Ani: 
als it is impoſſible that the 1 acc mo- 
date itſelf to the different Diſtanc biects, 
by 1 18 its Figure, the Achon of its M (cles 
l ſufficient: to overcame the Reſſſta es. 
of i its ee or bony and, almoſt in: 
flexible Tunicles; and yet it cannot be deny» 
ed but they have a Faculty: of changing. the. 
Conformation. of their Eyes, and of adap fin 5 
them tothe Diſtance of Objects, as well as 
Gru, e which therefore we muſt Fg 


chop IH. . the a 


44 | 
5 . 


5 in 25 1 ee. of Birds Sie Tie, cow 
d from the Action of its Muſcl 


an other Animals who Have t 


e Tunicles of 
3 


it does not from thence Wee N 5 


RY The Eye nabe Diftante Book ML 


the Eye flexible and yielding, the Contraction 
of theſe Muſcles does not produce ſome Varias 
tion in the Figure of the Eye: This I watt 
own; yet, if we conſider, that Nature is very 
. conſonant and conformable to herſelf in all her 
Actions, we can hardly doubt but the ſame 


Cauſe, which, in Fiſhes and Birds, accommo-- 


dates their Eyes to the diſtinct Viſion of Ob- 
jects at different Diſtances, does likewiſe pro- 
duce the fame Change in the Eyes of Men, e- 

| ſpecially ſince there is nothing Noo be found in 
the Eyes of theſe Creatures, 5 of produ- 
cing that Change, but what alſo b in hu- . 
man Eyes. 5 FB if 
I am not ignorant, that une dere ſeigned 
certain Fibres going from the Choroides to the 
Cryſtalline in Birds ; and others have ſuppoſed, 
that in Fiſhes there i is likewiſe ſome © „ 

Diſpoſition for adapting their Eyes to the Di- 

ſtances of Objects. But with reſpect to Birds, 
PR RAULT, and the French Academiſts have 
arly obſerved, that there are no fuch 
Fibres different from thoſe that compoſe the 
| Marſupium nigrum, which can never anfwer 
that End, being adapted to another Purpoſe, 
to be od afterwards; and as for Fiſhes, 
that pretended Mechaniſm is ſo darkly explain- 
ed, and that only by Authors of ſo little Cha- 
racter and 2 0 chat it _ not Py 
Credit. * he | 
$14. 


ning them rip eee — — | 
conched the Catatacts with all the Succeſs ed 
bdchredy' but after they were couch, he 
Gary Diſtance;/ without the Help: of a very. 
canvex Leni; Which is what every body has 
obſerved to he neceſſary to all thoſe who have 
had a Cataract guq,νhed: Neither is the Rae 
ſon 2 50 difficult ; for as a Cataract 35 Hot & 


== in the aqueous. Humour, as 


Orac in aber Cmſtalline itſelf; and as the 
couching of: Cataract conſiſts in introducing} 
alfenednte tlle: Eye, aud turning down-the 
opagtie Humoun below the Pupil, it is evident? | 
that the Oryſtalline cannot be diſplaced « ank 
turned down to the under Part of the Eye, but 
the; vitreous Humour muſt; in giving way to 
it; he puſhed: into its Place; but becauſe its 
: Nankey* is e{s-than that of the Cryſtalline, it 
_ follows; thatcthe/Rays of Light will be leſs re- 
fltacted, and therefore; will not meet at a Point 
in tlie Nerina] but at ſome Diſtance behind its 
fromwheneethe&Sight:m ſed; unless: 
a. convex Glaſs of; a due ges abc one 
* ">; 'E2L 


generally believed, till of late, but an 8 


be 1 to Aſtftarce. which; by refradhing 
the Light, may render its Rays lefs diperg 


ing in the Eye by the Depreffion of the Cry 


them diſtinaly, to uſe Glafſes 2 different De- 


* auge through the Slits, when the other 
; Eye 


, ; Pg g 
26 
0 4 * |; 1 
* * — I F - 2 1 q * 
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and in ſupply the Reftaction which is want= 


17 


ſtalline; 204 this is the true Reafon w 5 
can be no diſtinct Viſion after the couthing bf 
4 Cataract, unleſs when Objects are "viewed 

through a convex Glaſs, of à due Depree: of 
Convexity; nor has the Efftux'of the aqueous 
Humour avy Concern in this Phe nomenon, 
ſeeing it is again reſtored, as was known to 
GALEN, as before obſerved : But this is not all 


that happens after the Depreſſion of the Cata- 
ract; for it was alſo obſerved, that the fame Lens 


was not equally uſeful for ſeeing all Objects 
diſtinctly, but that he was obliged, for Teig 


o ; 
DO 


rees of Convexity, "Milt" the more conver 
tl le nearer the Obiek. 2885 rea 

To make this Experiment with great Exact. 
neſs, and to provide againſt all oflibility of 
Miſtake, it were proper to cover that Side of 
the Lens that is next to the Eye with black 


Paper, in the Middle of which, two natrow 


parallel Slits have been made, whoſe D. ſtance 
from one another does not exceed the Diameter | 
of the Pupil. By this means, if the Eye {till 


- retains its Faculty of changin 15 Conformati on, 
a mall Object, that is at ſu 


a Diſtance as to 


© us 3 X33 8 . 5 
** N 4 2 
oo ; 
* Mn „ 92 


. th PS cxtur „Che. 


- is thu be made to e * 
by pe hs a Eyes, and direcking them 40 4 
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nearer or more remote Object, as has been ex- 5 


flained above; ene if no ſuch double A 15 
pearance can be Teen, we may conclude, w 
great Certainty, that the Eye "i loſt its Pe | 
of accom modating itfelf to the Diſtante of 
Objects. I have never had an Opportunity of 
making the above Experiment myſelf; but 
when any. ſuch offers, IL deſign to make t in 
this Manner, or rather to em Daly the Inftry- 
meut formerly mentioned; which, for its Ufe 
in meaſuring the, Limits of diſtinct Vion, and 
in Ne * W 1 5 DD. the | 

Stren and Weakneſs o t, I have callec 
an Qprometer,. In the mean time, from the 
3 Rperiment, as it ſtands, we may, fafely draw 
the following Corollaries: 

| CoRoL. I. From what h. Pens in couchit 
the Cataract, the Eye loſes the Faculty of adapt 
Ang itſelf to che various Diſtances of Objects. 1 

CoRO L. 2. Did that Change in the Eye, that 

is neceſſary for ſceing Objects at different Di- 
ſtances, depend upon the Action of its Muſcles, 
11 05 after the Depreſſion of a Cataract, the 
fame Lens will anſwer all Objects of whatever 
"Diſtance ; but ſince this is not Fact, it fol- 
lows, that however the Muſcles of the Eye 
may be fuppoſed to change a little its Fi- 
Sure, A {ps Change is is not tufficient to pro- 


| vide 
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Mie for the diſtine+ Viſion of C c Objects at al 
Difſtances. | 

2Cor0ot. 3- Seeing that noting Nb in 
the Eye, in couching the Cataract, but that the 
Cryſtalline is depreſſed,” it follows, that the 
Change made in our Eyes, according to the 
Diſtance of Obj ects, muſt be attributed to this 
Humour. 1 


+ 


1 5. It remains now that we | inquire whin 
this Change of the Cryſtalline . and by what 
Mechaniſm it is produced. T7 

Some maintain, that Abende as Objects 
are at different Diſtances, this Humour becomes 
more or leſs convex, which does indeed very 
well account for diſtinct Viſion at all Diſtances; 
for Objects painted on a Sheet of white Paper, 
by means of a Lens placed in the Hole of a 
Window-ſhut of a dark Chamber, have their 
Images always diſtinct, at whatever Diſtance 
they be from the Window,” provided that the 
Lens be of a dae anſwerable to that L D. 
ſtance. 

Others again are of Opini ion, chat the ors 
ſtalline never changes its Figure, but that it is 
moved to and from. the Retina, according to 
the Diſtance or Proximity of the Obj ect in New, 
and this alſo, does equally well Wed for the 
diſtinct Appearance of Objects at all Diſtances, 
as is evident from the Laws of Optics, as well 
bes from the vulgar — of caſting the 
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POR. of Obe ſrem Ain upon a Sheet 
of white Paper, by means of a Er N at 
a Hole in the Window-ſhut of a dark Chamber: 
For the Picture will always be diſtinct, at whar- 
ever Diſtance the Object may be, provided N 
that the Paper by at A due focal D Diſtance. * 
hind the: Lens.. 

Thoſe that ede the firſt C Opinion 25 
that the Ligamentum Ciliare, which ariſes all 
round from the Inſide of that Circle of the 
Cbhoroides where it joins the Uvea, does by its 
Contraction draw the Edge of the Cryſtalline, 
to which it is attached all round, towards that 
Circle; and by that means makes it broader 
and flatter than before, When Objects are at a 
Diſtance from the Eye; ; and that when we 
view nearer Objects, this Ligament is relaxed, 
and the Cryſtalline recovers its Convexity 
the Elaſticity of its Parts: And to render this 
Opinion ſtill the more probable, they contend, . 
that it is for this End that Nature has made 
the ou er Part of this Humour of a Subſtance 
caſily flexible and yielding, that it may with 
aer FE aellity Lied by the Contradtion « f this 
Ligament. 7 

But, if we able ve accu the Situation | 
of the Ligamentum Ciliare, we will find, that it 
is ſuch as diſqualifies it for rendering the Cry- 
ſtalline more flat, bs increaſing its Breadth; 
its Fibres are not in the ſame Plane "he 

K 


.- 
£4 
4 Pina. . 


| talline, but ha. oblique Direction 
25 in (Fe 38. Plaz V.) where. C is the Cry- 
Kallne] tumour, Ca its tranſverſe Diameter, ag, 
a6 the. Li gamennum Ciliare (ſometimes alſo called 
the ciliary 7 Now, in order to draw out 
the Cryſtalline into a. broad flat Figure, or, 

which is a juſter Way of conceiving this Mat- 
ter, in order to draw out extend its 
Capfule, ſo as it may compreſs. the Cryſtalline 
into this Figure, it ſeems neceſſary it ſhould 
be drawn according to the Direction of the 
Lines ah and ab, which are in the ſame 
Plane with the tranſverſe Diameter of. this 
Humour C; but this cannot be performed 
by the Ligamentum Ciliare, — its Di- 
rection 1 is oblique; and therefore it can never 
by its Contraction change the 25 GAN of us 
-Qryſtalline. os nur de 
946. Nor is this Opinion ren red 
| probable from the different Subſtances of which 
the Cryſtalline is compoſed : It is indeed true, 
And = been obſerved by Anatomiſts, that 
tho? this Humour be all very ſolid,” in reſpect 
of the other Humours of . Eye; yet it is 
not all throughout of the ſame Conſiſtence, 
being externally like a thick Gelly, but in- 
ternally, towards its Centre, of a Conſiſtence 
equal to that of hard Suet: This external 
oft Part of the Cryſtalline is by ſome reckoned 


40 oo about the RANG its ee Jobs 


n 


and, in Fiſhes, this Difſetciee of | 


is in @ particular Manner remarkable, 78 de are 
therefore faid to have a deuble Cryſtalhne, 


the one very ſmall and ſolid, in the C entre 5 
of the other, which is larger, but of a ſofter 
and leſs ſolid Subſtance. This little Cryſtals 


line, which is as it were a Nucleus or Kernel 
to the other, in whoſe Centre it is placed, "is 


never found wanting in the Eyes of Fiſhes ;. 
and indeed in all Animals, ' fo far as has been 


obſerved, this Humour is always much ſofter 
externally than towards its Centre. But it does 


not from this follow, that Nature has thus 
ſoftened the external Part of this Humour, that 
its Figure may be the more readily varied fer 


ſeeing diſtinctly at all Diſtances, but for an- 


other very wife hd neceſſary Purpoſe: + F or'it = 


is certain, that the Rays of Light which fall up- 

on the Extremities of the Cryſtalline, by ren en 
of their greater Obliquity, 
fracted than thoſe which fall upon its Middle, 
near its Axis, by which means they win be 
made to meet at different Diſtances behind the 


cryſtalline Humour; theſe towards its Extremi- 


ty, nearer, and theſe near its Axis, at a greater 


Diſtance; ſo that it is impoſſible for all to be 


united exactly u on the Retina for rendering 
the Sight di ſtinct: And therefore, t © 


is never known to _ Thing in vain, "but 
| T always | 


U F > 


' 2 0 , 


muſt be more r. 


8 Bre | 
this lüb one dienen, provideht Nature, whith - 
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